


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1991-09 


Computerized support of the pretrial 
confinement decision-making process in the 
Marine Corps 


Campbell, Charles William 


Monterey, California. Naval Postgraduate School 
http://ndl.handle.net/10945/22972 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


Calhoun is the Naval Postgraduate School's public access digital repository for 
(8 DUDLEY research materials and institutional publications created by the NPS community. 
«ist sae Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 


INN KNOX appointed — and published -- scholarly author. 

| LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


[a 


we 





. 7? 4a aod 2 oe Alt faoind far wn O ANS eOsa7A. 1.4- Dies OY POE A. APs leAhFAsA MM, C64 08 JF emsoe Rl Oiaras: 
Cer ala a do ! ? CMe beast we ot fs =>? te fuga) th phi! sho 408 UU ERY. Wee eb *ROO/ DORs 240 ab: 46 PO DIR SONM IMIS, 
4 a ’ tefl tt aot rae "ads ge 1 ah @¢ Alege Cheeh Rese Ca MRE RO oe A, go r@ er ore, Gd MR OCATAS. A" 060K te ATA OFA 
oe ois 8 Pte le a en a fe ‘ ay Seas ar attri hens vi8eg yy ery ase Khadr) 199 sheds a toy e §4 
. mor t on Py os) sfat * gu 8 fe £) 2m PY ee ee vente SU ee APO Rs te Me AR doe tye PT ee ee 
a ay urs rt ay iy Tg tges ary ei afte eee Agi ae « ashes A oe OO eed ee 
‘ . ogee fe i) > ‘ 4+ ¢as 4 8 ah toe *5% Bee a a on Heashvo sare. Seis OSad. © Oss Red Roo! O a, a5 des er OdR MO bara aage 
4 Aoi Ba gs yee latse a¢ 2 Udo eWorld of Oe “ip ferga, atta halsgagaiess. Meacancaga, shan it case aer — 
o Ada Ughse BPs ARs ce, an -1 Sirsa were! PSCARR 9 LAO AgAI Mi Se Pan de saya. od JM Be!) wom Rca HE 
it p No be be URAL t Goes p A4yutsee  pdkahn as4 oi 4.0: = tek ite ae teers ae senahdan « OcuBAndlde BIGHT GA RGAD On 
: 1 “ . : Paty r geet vem ode fe Ou a My. wiih T istL es a we Pa Ae net as 3 Tato Pee Yt ee es Avbaes 
" ae masa fo . eo ta Ua Oren a (is tie held id Ws 6.4 ° ape ath’ waren signe roe Ce aed aonshsee 
’ "8 * . 1 4 tia ie a» ) 4? + Bilge Pi0's btn peeheae Aig en * eke, n) ae st as oe OM CFO F a KO) EEK Darien rmeg, Bees IME HURTS 
ta . 8 ’ moe . ‘ ye otal «@ i “@ 0.00 4-te Rated Assad SA Uy € Asaztol.™ EMe! SRL eam Latoh V. CFWK ME ae] deer. a8 seen Sioeens oe 
' oo ' eu ‘on Mee Prva’ fe" Sa dae be e.¢:#9 «04 wae se, gp gett) esas ahtas perme rrr ef? CLR AG USO DE BWHEERINNG 9 400s 05.14 06 CoB RAR OF 
oo a 1¢ Si 3 or ' ‘ys «> « pp ue « “? > Pygns args Oe Ree Depo Al se bFases tel Qaes SasOle ge A. Fegace 8 esagnere ced hg wees Ap en8s Sees r 
6 aoe a4 » 4 a _ Nu a ' * te 8 ‘ * >" Be age a” 66 & a. Ata yee Se A PIAA 4 SOGF ODA A med ai Biores SB ee me 
‘ F 4 a A Wtn@ BD APRA Racade Cae ere -“9eratses dor ai: 
er: abi: Cee ae Piet ’ & Wb oa > » att, BAIL FSO SAA EWES A 5egHe: OLR Sa soal® ri 
cag a Li | o ts! dee ie % . ? oy 4 48 *) o ge uk @ iy Vee) BALted. Cet Fa eetanso A488 464.94 ie Bea ee 
if . . pata w wee ain ef gt gti Wave ¢ ‘au is - 6m tit, ome sos tate Bee Alo Oh Oe: ste i gn Bb Dewees toms 
. Cie! ¢ .? » 1 2 ache Bact, 6 A & fl Cher t 6 RLS 4509) yu eet Ub, Cal DG EDM ag BR On. MLR A.B Al’ et he eee ed 
' ‘ A of oe Ate ne Fm ’ aie ® ! i? ete ues ors OW ee ee eee re ae 
’ os aa : F ry 1° Fe as afbtase) Maleed Heaps 170-4 H OLA 4! 10? Mes Vl euds. on BaGe Rim em, Aft Mangers Ra oh See, Pam Me css0d 
eee . iieenular wie Gite naa Any BEASed ae VA alates lnga Wee UALAt WATE cole Faas ys TsEAT has Rawr WOrAPrahen Rasen pact 
. e pa ee Lee? eee ee oe Pte Pe 2 betes eh Fo FA PORE BAUR GOS 19 Mah 10004 01a Ra ce: HEDAR, apr ee 
43 a A as! md we Rat ARO NG UDP Ie O05 OF ULm sO A, L{O MIEN: 9° H0208 2, WHR LETIDG: 28 AgTES."S. (ereeapege 2 Shp de 6 
4 bie ee a 8 Hed tah 9 Os W260 We Bas deat hea, PIT ak le al ae VeAed. 6,4 ese Pomsena® Wess, hemes Pons ve. MRE a Me Ss 
i 4 ‘ Mere y ou © * Dee agsd cetress © pb Moire A oO: Pe? aie eo Are 110°A, 4, bbe Ws, ae nee 75 RIGOR wise 
i: . 4 rd . 1 et ‘ ' ie » ¢ ake wh oem Rt Ane tide t AP Od rn VON CER EELS ALEATODOR 4 DeASA ABH Chs! ase etsy, apnens tame ee 
on t che Rion HBAS NU RA 4802) re "Baie te cm vey | 4m JR GO OAERMACH HALA: Y, Reuparassrede per 8 pnapeplyatencegs rion su by 4 
" 2° oP 1g 1 PLO LWA? Bee AAsbe 6 28 Wn Bet GEOR Osea Bal s 92 ReA4 Br PEAed 2 dRCaSrS oP 1c ote LAT BC gy | Te Oph O08 s 
er ' meme 8) eg LAarg sre D0. of WED, Bhs t Be acpeen  e tor peat tg i ts aged teFapesve t 
5 1 Asa a RB, MA Soecigter easton gut LS eet aap eters eae. Geieng g BC Une Go Pe 
Qa af é.a dem if ‘4th # & afAlapugee Cre aie < : 
TOS na aa ade Sac att Odrsgcthrapetes ann Ge shaestar: mal done 000003200; 4: Sab 
co TH BS Osh wrt gy As @ Mae FARAH def fs as byt Ree are pes Lamp hee 2tae souk 
Vie te tale FHS Avy oh ce ch weed Oy kes 0 UINd at AsNieg Ag teh iOve 4) 62'p tag0 MeGe v8 0d 8s 
tl we, fet e 2 the vw PRRs oe ee aM As Bee Ad] gu phrase VaehaipengBtceenar, bee oe er 
fable vin 4bA 8 ecegates 9 Ye hs wreery tian 1 <i als tas hgh ee aw .9 VP Ms Rergoata Dia: 9 Oa: ttanot spe 
® aadyv oy aan ova ek 9 seme ad yrs ade 1g MB ALasAMe oe 8 ©, Wee, ard 8, O 4D, spasiza/adepy aun 4 a Mctaod «phew se Bm b; Margas) 
’ oo 8 dha og vee WAS 3S fen yin & >) shen dae 8 yeasts Neh UBM ASOT Ame MEUDIN, opat teh An pet bss oola pe tins “re 
alee ay «es of erae fT ee Latter dpldtercby de gh Pass tiene anges. t + Dame, ® 
fin (0 “im pnehieg and Re glee seas ate F449 609922480 dabble wnt peb ences 
| a} fat rarbee ATR A (2H. PAL ase pipe Po WARM ONO A mie ra a eee 
ws 1, eM SSiked Abe sAre HFA Le Ay < GLUE Po heOadeasoeees CTEM he tre 
7 at eee Satalestnt MGM's, Doc ara ma nraread: @ ahsda th 04450. U ampamase 
so er p Gehres Bir ah Buf Vat i! TO rmsy OIF RH gage Apatey Pa a erry thea) Tate. 8ge aden hers see _ale My ube 
ae i x ’ i mw CS 1, ts gf W ptaye , tous ta? Pe Ye Seals wtih. “ ree Od SEDE Orde Xe" HP 91e 8, ab nad 8 GF Ohe tp RLAFTON Sy A gai mas eo sne aie 
" ' 6 . ' ’ vt { ? , : o¢ : eA tee t fagigl © 4 neice We aul 4d ru Det ahe s KA Tey DIAL aoa ey dag nd yg ah S a4 eee Misty A a ded es: 
. o) Saute root, ’ ny > Ast y >» CO Uarsed t9 Yo rie rh. : Ade 0G) Bout egatagn, gark 2) pa te Re eres mag CATAL SB eeyQne ts fr "ehh as fa 94% cds Ms by Balovery 5 
Hi a ‘ ; ' Pe o' We rte y Oe OFF LY oot A aH phar pehgenm p14 Whecte sliesry cots . ais Mh Bee 44, on 20Pse ery Nab Inkster hngeead ane 


a 
. “4 sete @ « q 1 es v ae Pua este e 8a a, 4 8 Peeps des fru + Weta Woh Fried A, wey; Mal Mig Maw MS “aera 0 28y yc" PEO les &. 0050 110 0k meets IG PEM Rs Ret iny 
i) 1 > «4, 4 :  « Fae ant MH oN be oe APN A sectors BFa He ot Gaye i eer,” ys MES 9 9d na WE ode Wd) Aw ededgh las duds Shs .mra bes. 
an ee : ' ‘4 ‘ ' Pens, ’ 4 ‘ yihae te ie ’ aby *s fa ef: ae Peyas hae sO Jat) EY ' bei cy ba®s ae VAL, 9 Cit ey rhe eta be ry ata aa 00% 
! | aus ‘ . 
‘ 
O . L) OF’ ' ‘ ree | tered agd ye tie pant one Fig. gig iss whan, Ah eh pBodes Bare le Ritson pre 
‘Vie use t> ‘ 7) i ane LL) rp Raper 
: . 3 Ke Oo Pith 
. ’ er) ’ 4 aa 1 ® Whee tanta & © a &yest) i ihe e. a ele sate ? Are, 
te  % Heh wisest hanroee 
te a ee re) é 
Fe'sg) ng pate Weg pees Mek 
’ pa) . P) a ' yo . or er ” sein esdseugh * eb. Ovi Soy oe ye Pier vitste giehetae eee. sla 
o fet 4 aS arejaane Br &"Os I Og ay O45 wae dad oven ag wal’ 
Aedegeanses fips 2 Aetek A Peay SUNERA oe 























































































~ 

- 

5 

= 

-_ . 
~ 
tare ~ wie 






















Wee ght am my ty Potsare % AU. 
sprceas ee ite Bad 

wm VW Ate 

2 on Ae vate aly. : 
WA Wee tae Meng beg a. “¢ 


oP 





















) 
gie 
‘ 



















































Ale seas 
eo Taphesge jeniee: R ty-Ers 

AAD age & tonag'a 
RE edn 
rea 


- 
= 














made 















ry 
; uM H # 7 t 40s ratihe 0 ogee SAP Af ups! “an @ oF gigs t gig Sit Wireze Xe, 4 i) PAesadeye Fore Gear 0/2. Po RAs hee sh jNesg Avene a deg Lo = 
ated feed yay rae VO oe QsepLy Oe Uae Be rege #2 i > iat ent ee Recta 9400 40 9 9200 ney ond 
vail hf ee Ce Oe! fa. 409 44D, 92% Cte Oh ndige page ee adh el sea ae fates abn gh 
sy Lary a se] ' p R's 9 Ore OSes e. e-s84 shea daedes bp OO. HI Pend Canon 
am) 
ve TEAR Sept lene Be A Agence as eee mene, 
abs eae ant 
5 ¢ 
pe at 
. . r ; fe @yeap a ¥ es taht tsi * af! Sea Re oasiet 
i+ '» 
hee sptee Fhe ee Re ne a 
©" gfe hgh tye Pha ¢: 
1s 8805 & at ea eve 
r x & engagepng Hy 
Iygye* ‘antnfedt Spe. ne Ue mee ap ates: Wrr~ a © Spe SM Bort anehy OPmams b Pie tort cue 


‘ ’ e 4 t he s DRE Peasepeg su mh alserngeeti ngy, ates “i,t Ball sade. DA ala le or gees rie CLES i eoage Py an hemes oy Bae 
4 ' + s Sal ong tecauss Patengeeei ee aud ge {Cade baa 2 Fy iets at 
yf Gd Utaang§ 03 . en fhe Vabpeghdanhys conga Oe Lr tee ty saris een 
. - 4 ' wy 7 Ae Lf 3 Re yeas rae ea UE page | 6 WA! Semng 8 rete ahs wu SY 4) OemarnAge 
ho 
¢ ‘S. a . Ve we 
, ‘ ‘ ‘ 1 a e « eve 1 at, + > caf? AS Agr gr Bese eee | ¢, Dickry4et wm * yy O60 Ban Wh ACO eh: 
mn : Te 33 
“OF he pay’ 
ea sa Mb ertnes 
my 4 ’ pis For eNews: 
a ’ “5 1 ° rd ai . ‘ > Pe eee ue yiaeel A td arn 
‘ 
3 Pa G ML Oe AAAs : £524,8 vo 
‘ . . ' ebb yege te Bt Ob erty rae Hh ast “i ‘ lef eite eases ai 
a a 4 tant owe ee eve aS piles 
%, biyidan em ar *y! seep A tapstew Seman aes de Mend seoas spate cagtsty 
< 1 ow fige oss, pms tae rie a bray Veal. oh a sab pey Claas fad ‘we Sgeqhaeacds Wibtha kata! o ah gare ea 8ast me 
: ; ) . ‘ me 









aint 
« 1 1 Cr oi ee 2 i niet pblue 4 ae fe C2 Wl ab uesci Y Ag a eengt neue phates o Ba geisenjbia tots geste ea Pees pee 
i a Ly 0 ' Sat . k AD as Day) Fee PAU As Tg rug tenes, hte ateesteyy Syo¢ pa ee Note, orcas 
' ’ ' A » ® ' ' Oates 8 an” talets fn a fs Dvaet brag tay ve wets Qed ne EF eg itionwas! aaa ’ mop ee 
2 . i] = aan, 7 yee “ihe tr oe ae 6 a spuds gist gee re tae CW sy fentieece ER a qesety 084 ot ‘ete ad hen 
4 1 : a 7 i ‘ Lt Le Toe + 4 i Ree vt gtica AE 4 jhys Boidhp tia” of id Vail eg tata’ sass o- Sans out iScortetena At 
‘ ' . ipa aos 2 &e ae ai 4 rie ‘ i ~ gtnt , OR, ti wne. ive ih Rieg a, | rmbeag set liar e, Ore, een 
t she hfe e dea Wh gbabator ving 088, fpateene erat. Wihieds bas 
a «1 asset ae PRS lepese mbps wer vCaue peahess sbai Oh pv Ase “Rags 
ah aks ope eat wr bay Bd Vee vt re, st ra abel ous bay "Ai ap mo ai Baivs 
“edema acn! atstfas 4 eeu A ut oe Asami trains enityifqsen 
Se” Rukets gh ph, b Har eSs bead Rssiny A ei Zea Satead § Pea pueodl gee 
esi) Thee tS oper 4 na Rech Gia E yen 
bea AO at ae a 


i: ts Tite Gat: K ehtad 
vel tader 
‘Ca. af « 
yints wing ote ies 


the AQaGh ted eh $) moss 
Ae ‘ she ee fo Poe? Mule é mr ty) 
Est : a % ie Ano’ ie RG dear ray yo) eS Eee: incase. apt 
fatto d ge" fet i gop a ea 1 , AMS i oo 
hese Gk Tit f a te area rps: , : th eee oA tna Hy . Cas op ae Peete to cAnaenstaieie’ 
' : a” ~ - mies sed alyfs. ote Wek 
; , : . Py ns +5 £  wGitan tb. Tm O. air Sey ta $ hy rae ia fut, att aft oe ay AcMEha Ford coeaetts 
a > fi es Ay By Wags ye Phe ’ Ra Spine: Sot oe ballad & 
A th aw Sra kt le tekedadteragee hows 
we Taeey i Bycntky bt 0k Hite kPa ee ek we, 
dhe pope ive A/ ashe phe eaettient 


. Bellas ‘ , aan a4 ‘ef 
ie Tigie” “a6, Sass, Ne 8p Ae i dina. is rc on Waa, 
eer og ht stez* t Tp : oad 
HE CRN eee ye Oe Te tal Secs 
ai tts. » ary IF ran | haan nS My QE Be epEse~Az ens or hy hE Aone ae 
afte » f f Th. Goh, arate Shee fer tds vigtehe £2 owt, € bk! ie Sot Cale 
%y req f fer ges} Ay - Aewagtet ‘Ae Wey mons (2p sananyae as 












































wok Par 


+ ibm as 








i i ‘ * fe ave " 
‘ . Par . 1 i st ' ide 6 @ eae da , a an 
~ i i: eam y 























“ ’ feet Paoghang ih 
4 ' ‘ ay val % ¥ Me Wapard ¢ »'3 
: bee aw fans fue sf ghia -& 

ny i ‘ . Ee WE sgeda gus ag 


tee veery 







on ‘ Pie of ' af i Pin 


oy ee 





7 
Ue ght? Pers Re he es G ie ES Stabe tated 
Ag Foam is { 4 a a senses te ei 2 PCN ty Pals sgeRea yaa mitsiee Cesyert 
eo Sea ut Merah hts : Ss Si ot ae Ree Pighe Wie MSs aE se S05 
: ne hit thes abele ve “hpus eae eh Raby Kyog tft; RAIS TD iyghtn hia 
my . ry toe ' 2 « .s / ew @ ott *n% ots Z tier, thy Je0088 ta Aaah a, te 
e fs LS a . 4s \y . Je x TE, fi iat? fy ‘Zi, 4 q by $f - t-<., or % 
. Bo Oia OF y ny) 7 reg bom yeh Aer « adags 5 Oe. ¢ 
s. A A ; ay moet ates, TS ude Aye efrtacn ges Lap 36 -'R ngs yan eo a ata 
q . ’ i _ ¢ of fig G i waets f 3° oar ty 2 SHE ve Sadat . yas : 06 
i } ei i¢ ut mA be + wh ¢ hey 3S « ba a2aek tg aye? J 
Ae) a 1) o User pr cgteteed: Belge. po natt 
¥ “4 ' 4 pote A ¢ bee aie rags 
i » ~ ate 
: . : - a i Ay Fe ee! ie 4" t¢ Ray. 
. < " 4 i » , a a aos Bd! he 2 a (M ‘i 
A , ¢ des ' 5 ° ¢ » 4 ’ aS Tie F ‘i has, ae eka: 
we, : "alse ‘. ‘ ms Pap ow og "hs sf, A 4 tle AA 















- 
. 
« 

2 





Thabiea 






















ney) a ee rt =eapige. 
apse fs es 3 
pe et Pee abate. ate eats 

° TE ore Ate Ue Sane en eT at 
oR, Thr. Met LG ay ey 
ry. iatyeet 
3 Seestriee g 
Ore". ey Ty 

task 




















’ . . i a ie 2% ? » #? ve 6 th 
io a Me ¢ er . "s , ao I ! aaee ' wr” +e tt U the : 
. noe . nS t = ' oh . ™ t, > ghee oi 
U ' "@ ‘ i 7 « . ; gore Ki, oft 

i 1; i, 


5 ek a 


ae 


ee 
ae tS 


' 
A 


- 
. 

* ne 
Zs 
~ 

ee 
hoe 


< 


$3 


te dS 


sche 






¥ 
ee 
Pa . fay 
; wo, § pears 
PPG FA dg COO lé,. S|, ohn 2 
, » tine Fi / 


ero 






a x 
er as Pod 
=e 


tee 


“Skgte 
pa a f: 


Berea 









if 


pre 








art 
a gt 











Lapa tsered 


evar er | 
es A om a ree 


os 3: 


Hi ee, athe 





‘ d 
e e ° . e 4 » aa 1 ri at 1 rai g o 1 s,, ony do 
~ f 




















pines steen 
Ls ee = o 
sy, Synth Pa 
o29 et a 2 3 lees: wrt apne bd | 3 
R he ree Tay 19; gop ate evi for ke iyheatt.da 
1 a: gheygreSst TY OO ple ogee” iid Ale 
3% Sar KOI FeR ee we ge gi pater 3 ." 
ie, oe ee isan gone Piece st yi weer 
Wijor ie. B's hag b pe edey SERS Pets 
chp ee gk ere weiner ms sas Fibs 
* ‘ o votre he oo r 
f Ane ao aases cpmowmeeee "F RS “e 
Petes Fahkess =e Bei giatr-o 4 specie 
ipaageets ie 
Peg sagt Pee ok ie re ee vi gnat teeeeeere age Neste et bemtod gee 
Pe of oh boty sy rene ehe” Se caraarey regres) ines 9s, Five pens oe Rersve rage re 
Ayepe-t, 8, 4° 7 seks pube Mego tesa tas ot geet IP. Pp st fa yit Tings began ueeeee eras 
fe LA Be 3 dal Hee “a prin s Seep ahymyt re Be orup . abet ard Tate Penge les OM) reese. Byte t! 
Jae * aavege 2 ge PHA Ssh) Ai thr ycad ett iene iad 1h ek a Idd Ore ee pe poe Ses ps regain 
? ‘ met. ity a" ¢ =a A er bra yte elt fe iad} “ Pop ieh Fee yrs g : Hew egrpaereornmveee ao rat 
Ha eoeerne eae © dee ee f ca Gert e et B oer gE asd Teptgingmn See age eel ae 
. ¢ pe 8 oe 4 wate % 4% ra) ” td? w, Srige yy ey ete wh ae es** eet shi f faght pal peste bl copa 
. bone ; ‘a. (Sie ste She rar hed rod Tad fee Foes yr hes guage ee ewe Sg 1nd Hono g igh 1¢% ah pine 
PLD ee od rx ae a ° the ate ‘€. Save saree t ote aad € 1Ge tat see ary? » ewsp he! Reid Irena viens fr ge 
oe @ es * Cee P h + Agr a? a0 TP gy hye 8 sere perio tae op 8R Fe Peg eerty ee tae ee ee te eee 
a paree AeFe 2 1s Ker Hw ek . of Seeeee a - 9 
é © MeL as We + sate? ge st toe veges 


i y et On hs, eho oS aptes iv oe ae me 2, Mpa werner mgerald ere, aetsiety 

vw ore ' . F ry 4 4 “y ry ae 1 Is ow yeabe r 4 4 “e GPS RG wr OG, agp tog aah) Pere yen 

’ ts ot, = ' ao Ya « Aa 1. o¥e ‘as aR opp hs é *he qe Spa aod #8 1 otaras pete * gh eS ign ge oe operon? gy 3. oi orsese, Fa tetneeene prot 

? e wy i Ty eet J bas rn _ whe eee £.. ¢ @y ot pene re gh capt ba tot fet eee SEMEN legion Poot bey ey inayat pase 
de 1 9° a ee ane Ae prgypceert Se Fr &: ” ens ¥ 2p pt 1B At peaee * Epona Se hi hat goat oapane 48 psa es sate pga 

ee oe i 4 eo we pherteys tighor neh +. r¥ a8 gt See a ote preice Fe oad sit tad ee Lae OF ke ue, or hee Lge mates 2B 
‘ . 1 . ’ ' ’ * “tare i 1 ib oh 4 4a she te Hi Wy ae? RG og ye Figo Gal ree ak gal ivaktua * pigs et ¥ eS oid £OP LO IT Eo 2 tenet on ee bea po) a ah sao ge 
: oY ’ v rere se cm «¢ & Pyerey 's fe P aM? ie mie ne; re gaps fee fn ng a 97 y gga pads’ 9 tear ees, BELT HN DFR ERS HOE er Leys Lap ep a 
. Fe Me od Ge pate ely ss ees, oO he rere poee eet 2 yt. es ee ee great ty8 ryakat sys ae heels le ia etter Peters br 

% 2 4 ad at A PO) Sh ae he al Vipaee P¥ pt £006 ete gabe Ordre acremreisp hy ae wy to Biyytes Tempe we eta a Sopa apa sad rie 

tasariete Ue et Ae TSM ee Se YE 5a i Mag " Ef Ve gt ne Pee Ite og FPPC Nig* © Rerprsivieenya gute CAE all etd des HbA ad rea pi 

ae ap rere Roe EO May ott” ee i aaaes styrene eae pate Revenge MA yt ys gh ye Dab iret on ed at 

a rtp Sn Oy 8 ‘ 133 amet pMetyee site AW = . Ale ong doe 894 Oye err veh, OSH, 8° ay yee Sgt Maa ad WF Doone wens Bhi & Reyne 44 


4 ee, 6 of Mise, ‘ ae tab ep ee § furte He gins Hang GS 08 BPS Dag ei toe a ere AG eet eta vee pies 9. 
qv Woue non ’ ave. 4 PRT gs hye OaBRe rie te Bigs. Te it he Pika gree erptoneey Ptnnean bg pres torah pate ns 
rs ’ * 1 tay opree we 4¢ "yt da igtral od gy pur peat? 4; a, ! nt orn pete ours url s ponavent eacheeginn yer «ol Reddish tiecek abled uate ies aap. 
' ' ba > 11g cory ov kote Se SO) £ stqee ¥ om Semis eda depey sh abipep EEAf chy PAR a a ge ALY AE IE EPA owe ceteris oblegs tak te 
: . sete Pos ' eae vane ,1 6 bal a1 Sayer » * Awres Lye" os PORE EI Wt mgten’ Veer Ww Py Sy eay rts teredent b eadl hd p Sahih wv pee yen 
t ate Be ore at goss wt Se oe dupe yoy ot ey wy Met Agd ut +98 ot Teh tte ales apteags Sood gl iw y tea tome “arn peptone 49g 0s Sp we Eek ree ry 

. ' . [i hg « fe ti “| mae & ss Aa wre HGauewvs ae bf hapa “pe OA FAME 


« 5 A) 
' er} a) 2 ee . }. * e a, eae fe 8 oO ome 


' . Car 4 cd i er 4. 6@ 
e .] . ' * aor ’ e “sg wr © . e . : orer 






















3 
cate 
sin 
« 
oe 












by 


ry ’ ' « ay e % * or a ‘ ep Cre ee =F 
‘ a) a po? ” =U so ep 












-— 








"} 





















cat i i Sent —_ aie « je ea “oe yy hee Os og pare —Neerb > MK codacgdats » 

7 . we a +k ye + Neth gm eon yg te RE A 

. Gots ap FW errs 6 ew 0h 2 

: Litas ie ras " n % % . 4 ot stat ey Bhd ow yg! at Oe ogee rigt pete at 

. a sits pale ef Sete rare tinc hee eta . 

ae shane ve ff PG A SE om ere pee rr Aenae F 
‘ Daye yhuse 14 9 AM Or tee 0 pew cy es 

, a . 7  . ‘ © Cee wW Herfes . Pt i es a ee ae bees 
$c gweka? ataptgee de 0 tel tee ye) hansen é aa cet 


AP od 8 eC? 10468 - Papago ba gtpratynseee- Oye awe Orel OY oR ott ge 
cs tteten oot ¢8 er ermye Saree 9f5~ wes re piggenics in tat ary Pi barrotdy ater: Chrad Pat SAT 1 
a Pave pt hoa teqn e. 2a whwaves gill Paap hepien pe ory Sti vOTe aberso ipa rhe daa eee 
peg 2 er ¢ @ sree yy Aielpritegses emer: gow? cblgty ete setceyeatate 
¢ eal, out en Eta era city ct yee el Ae ws yaw A pe QED 
‘e Rrhite Pee" ytd ye a%gey ob pasos | gre ay GO POw Wer wes FIGs, 
rete” gt gee chat ‘aah Peal tics Upertin® git yf re” ReaD AEC ER An Cae eee egitim e 

hte Lilt eee os pated seep seme oe tera it * wnwe eee px 
ee VIVES tar ite ’ song COO pat Oat DERM OT we iyrqar red eege ys ong iar RN OR 
se Nerd vw Pele? Frag ma pteteinien tins ph arb lh as fag 
OF a? Aa Poveepany: fe yee wheter ry stare {0179 Syetrtons a eA Aya te y tet es 



























' . “ P4 + oF . . . mie « ¥ i soutae 6 90 eo eet a 16 hey i eats Beg x 
7 nt ie os a? ' ’ . badly 1c} ' ry no au* ft eit 4, s+ ty by ewte 4 Fear FF g se hee ome arses Se Pied epee hd Nn ee es! 9Oed wise! WE PNr TES EYE ee? 
’ o . , eee ’ 2 P 2 youre te spe (1B yond ve Ae ers qatd gt 08 0 Free rr ge” ceed byes gee pes ‘paps Ps Ld Wh dene to ald aed ok ainda 
. ’ . _ a UF 7 «aa ' . 1¢ he . ef oa rd a tp sete. an wTPNe yr owas st see SPT re 77 9," FP Tre be ie ep FF weds Oe et ee iad a i vie Polen ste depecwe santos ruses nee teas 
, . °F hep ee toyed +1ae pw tage OYER® O° g gh ute G ~ 8 tg wltee sg scinpmneae mei pd yee De aie fo aegretw 

« et 4 , os ‘ Ly 8a oS Bee Wwe. ames ‘ tides G 2 «=.= ¢ veel gi Pt ctpedh shay reo PCY 8 209% Wyeerog~ye ural are 29g the Se PVC PES Wad or, Te wiieg® oe fake 
= Qewv. ue Hatt eve ve oe PPR Oye Oh aad WDA BD OF 9 Veer oop eae Os ayer, Soy us eatplog yr one: egg eee 
; 3 ci Mor rn Tea OnE SMe eee ee ey ee Nope New dipbhe-tt 4 ates | $8 pF ory, 2m 072 Rage, ~penenen 
a ; 1 a ai a Rs ar 1 roorts aw | eee bay: 14°g8d EGO! ad yh wm ONTO” Cty FOE COBO o CHD WE FTES OEE ea FM FG ED pe eh Can Fe Ree one 
& ny “< g@ eo pesvste? aFetn yy oy Layee a? we A et Weare guaiaarnsyt ar BY fiw achialay a uy ire msec lan eae avecnngte ecto yo 
r « . . Mike ‘ r re eo le, | pa @e ri ob ett a ST Feed Me cen) ee cd a tg eure Art rie sivenien paeme rene kts ier ro fom bane Bh ie el es Ok ln 
i ' . arene 0) . ees eee e+ 1a 3 a: ma ae ee ro ere Sl eer el ty SEO te lhl ede bt os roe bag we se ea PGR Hy Gnesi ge) nee te 

5 . a 7 » a - . r ° Ld 2? @ . F HN Pieront se 0% Pet ey ts Seniesa 86 We pe Folge pone epee ak on farvalgrne 2 oye | wa by, 

i ’ ss ' , DC # - iy ' a te me 8 . re 8 ite? aP ees os PShI™ nee £89 e 1 Orbiter £94 % FO) MNeda ye me fa 9e NQIOtel o% a8 Pune pel Rec ace eee dary avers O4 o arr rest wey" mate hit 
‘ . ' ee ‘ . ee eh FN SRM re o> fg) ee © TiGsk* pes met ney wet erty EP ey 58 ot bag 23 rit igh Oper e eee M8 TF IN Sean Sirtatae sete mcomnte 
be e ’ ¥ . @ oe ct 1. . 4 € a Pe a SY 8 CO Carpe wget fr gte 1 85 tem Ve Boe sect ae ec a moras ys Re ek ae ee ee 


' ' F oe ot e | thet. om. F. ' A hati 19M Go OO ye gh atts 40 yOwe. oy NPR Creeraey see ae, ow, ba pant 2) Pont tin tg 
Gries reeite Sabie airhyatenn oer reemeae rN 















e e ‘ moe fr. We A 5. te yeeree OG: a? al a a yThht tf a® UFR AR 0 TAN Oe erytiebe’ Wyte aoe tewms 
ee ‘ te ry : On 6 8h 8% re yam Mess soyerd ea! Arye taty Syd gegen MeeamNp woul obweyagsnes FAI§ DOME 

‘ ry . > o i mm. , ote . 0% eau ty ¢ Bate we atgnBeoge Tetets Pan pate 4 vip Pt mes: hb apert wee serteraee ote “aah > 60 8, te Pedkeltestenis ee 
L . ‘ on “ttm og Ft wim APY eM metits gevlye's Mi yty Ot ire aor 2 Appt om tag ves S08 pang on pry oucie' er Cat Parr ew eee ye ok aber rT 

14 ese ¥ & wy Geen i Pare re Behe er eer i art ie Pr Pe yy S Vessels ar, eG ler ainyeyseteys 9 Paes odd evar oxae va fre mg maseey. 
‘ ' 4 = ot, eg o 6 4 eA DYy7ILy ats «4 boyy os ee Orem are a ae vas yee ” ght faba mpl fe Bh rong gt 7 cat hal hit Re i marca 
2 eS at 4 ot) = Bt Wah tet ory ae O'7 5 psevals mye pate a Dae et Fee Ct) Res et nL p thmorp ces ¥ 9 wera va 1g Bo) nS be SP AEA Pub ls fd at ied eee 
‘ 5 ' Veen 1 a, tee GORY a ied vine: ab nem My dipasyg Chote? @ BP aa Se eh alle af ic si Birr peg natpe gntey EOS Seb tee rr 
4 " ‘ Se meh Pt gt BI ete ge ghh Se telat wees yy ete PEM P Ws TP shies: ofgher we phone bhai Rigdtod.: a6, sg ect ve Gis Whocren otis tm 
' oh afer aor ue WLM Ot atl kh oll oX DES TEE ITY BT RY bine iat tly) Fe aR RY OEM “ay he ger ‘ a ene ee 00 rh Were: 
Sia a Fre 0, ee PP 8 HT! A Me Reere cima nny -eameremiy ener ge" t= rate el med Bhi Nghe bdr pronase 
DSO Coa GE TIL cee py se TOK we Gite vows prreet ry ifr Lh Can Pe aed Pye it pins 
- ) sete tart ap ae bee vaya e teres eee 






















fs ‘ a any ' fe g of 6b 6 4 of + MPI A ye BING Clement 
-? ae 6S a% ata 1a tt @ mene Mt. 4 adh ph ONpey ahUhs eaeegs 6 Pr OHdt Mees’, ION oh tery pb ntien arene Manat dh soiled bepnodnd 
1 vas . ; i ta i eer Rone ay eruatyt yer RA Mt Oye EET aplenty 9011 arene pt REE FYE AMP ge Ye pargaertt 4 ARR cee? 4 4 oo! 
ne : i. : as tas 4 edt pee gy not Hee weeP Patson eres ae RUS etHe gt tle IM at wen ehh opty ehN SEs 2 ¥ ene Sey ENC ONs sa Mel yee Ve wat TE ays spreratae reader get wegen esters ately ib! ite oy area gia te 5 
‘ ' : as “ Th Prt 38 Fetur Ct pre eo UAH doe PTE LT a PD Aes eRtetie he SAORI A At AN Hee Ne 9 OO eell Vae dees eotye MAee. ATO) ent dtp ew Kits Dee: aes’ 
DL i x . ba Ot Se os y 4 (@s. Sse Pe eT ae te hd a Le chee he ht eee hn Pur Reet te The tia oe oe he fl yoyraetvs nto O' piaaanl wey were ae 
a. ’ , *y * Pie ie etnies SFr He > OP 1G i igen 8 Pe owtah yn iit pare Meaty RecTuslMMAIBRA Teg passage i LY added Seed os 03 nd ra aeea cena bite, ante d 
i himars i. bY ‘ : Me eed ey ade pes OU % apie ls Mo yelme Cette” CHE Ha SpeAL algerie oF ult -eoeer ore erueip ersten p eye He ow fe OS rer aad aah ahion 
. . ' 1 % Pop se aww tr shy we ~~ Pores ae Le eae ee ede ee eet tt ot ee ee ee wee PO) ede hoger ys bopaa CeeeetuDysaeew 
e Fy . 4 i Dare ai ’ rien omy ase Py vent arp sehyen HH DE eT PNT 4 GEeE My AlIP ON LITER Fa Ty Es ME 0 9e tt 89! TNT BAPEGE eee pore 
“e x8 ‘ Cae ek ps DRM ath oh a 9 pee AT a Lael os dl boii oth, ks BDA ed Oe ee Ee a ae a ed ¥Eeseeieree we FA stwuicyAy aya aera ee 
F as ay. oY at ee Lot 8 5 OOS FEY! SRG Te HOU E STUER COR BpeEtet re Tyga PA! PTW Ola Pe ghee airs cae Reem rR 
ae 4 Vit. Wy Saar A As ermreedt WTP yd eR peur Pil eae diet re etchatreaaecea ten pean ayes riot | 























. 
. @ ed yea ty 
Ate ers . a, ‘ 4 @a° 9° 18 1 ea FPR IN Mery you egies Actiocacceneuoueanmuyets car Tee wr: FORE o ye ae peep! FOI Lala ed foe cakes ma ryaan sop 
; - ~ D , ° mat? eee) Sh, MC Yo) oa ae Ave 4 verm weytinar Wet Es pone; pred rarer bev! | Aided Me teh bese ‘oe 
ae ‘ * oy 8 iy oP 4 ' + Pay > ty 398 1 ghte’ . ES ad od Folly We hy Sh HERG Pi ia ee cae ie hie coir oy tw aspwas Sate) pee peer ary @ at amor 
os “i CPL eae eee) a PAee tery RICE AE We Ap repr TOR eetes*: #810 Abra Tp 90 i hee ie Ot OL aE a 08 aa pore Tamme be 
i A 3 - ye te o% Uo gt. ey Yous tm a ye Fh 0g a a>. 99 8 BGAN PLANE OIG VGH en Me 0 ge OS de gs OR ENS TE! Fevmer Tey GSEs, eerste piped .pe ty ae aes 
‘ e. mri ow wae s ‘Sur ts ey « we : 4 eet ghee eg Eyer Cerys OPENS I y aorronta epnengmonneee 
‘ ¢ “ he TOP te the 3 ott s I be od Se ot I ‘Seeere “eee eves fave “epetve; ouy Av ayey rien Ww? b= EET eRe REN Ss resets = 
Py +6 ay + Gee ot te 4 0 fenetan tt*, 2, cPB FOL FG 6 yc 0Ryr ow 8 Ae paw 4 oR aretinie nat aed ech taf date of aed” ou 


' j “Re mw 4 fey “6 we 688 bs ee Perey meee ert te eo) Fe Re eek Ootid ie te eee he hos hoe ee bat Matabpetee ya . pe drinase orienta! peat 
7 ‘ at i ts ahd aad, * tr Aree ” 4, rep oetetee a ahs gP Lhe a ee Lares “esate FUE or aye cP Lid et at faite era + 
’ - . o's" i ries é 4 Ferdseu & pee Sole gt ws WOKS oo P AMY BITE eMe teey bh ios ase racer rete eS ee pds ee Gene ooafie Sees 
mt » ¢ som 24, 1 OPS fu oc & Fes 09 8 Goad Wheispecc opt ae rey auatg Ath meget Kags pane 
6 8 ‘ve Fete § wt Isee ne stSMSET! yey sete 198 a Pinan wvEOIe ste gnenrn rd atv? ate iL apreneyie nosy 
A $ re as ve etm hs or. LO wets ® Sea teie een Bevo sat Ohrh gear a eae GON OM Fs0ee WT aes eet 
ee 1 ue a ' wer wr aye As owieet Bats oe 2404" g 5 a ed 2 98h® OPTI Utmgy ey rete ie rere ee mh tetanic 
4 >. bs? ~ in tate hie) idl era | Oo THVIE SE re ah Oe Pipes BEES RAM, weounererre gute Fete et bac aah aad a 
' Fi ae «# et “i La del *¢ re ie Pe uatal oa} Fa teh ha bd og apenianrs eave, As ard oremer a esee 5° HO 78 gCHs pips “ae rare 
- oF e oe pele re MRNAS my SH EE IH Soyo reapestens Pergiaeloqens boty ONG ays SMO rere Ver ea TNT VIER PITT Ws A $e, seinen 
7 . ae tertt a 1 ¢ 4% fa 79% Pte ie Ghee eS She tie bet tee hie ho ta Lobo as ees pd es 
te bias . * ¢ - SYTEN Fee: HOF VM) POLST Le © Et ge TE Pe PCIE ASO GOI Tete Vets SNe 6 Meer hl Cah ge 
: s U < i i a i =o oe Te ie eT) sr" 5 ey hngt RAE CePA mpg E67 1 TR De Heer deers Bg A abba alec BW ancl | de 
oes ° : 


awewpes seiabel 28a Yh -NTT, et as be Wed inveterate Gaamtes patie eee 
eee 


























4 
ein erteds 4, wee Vetetwre Qa iwt | set Hracccduseec a oeteec grey ot 
brs Bia» am siti rn priate © a eu: paca sqresccn frrake petctenetsy Ryegate: ‘ om yeari sarensonrnes 
"6 a 9 La eee ¥ Pad 
, +f on afl s mtg eres rigays dae OETA AS 3s HEUMS? IE HOF ee Plat ete eu sereayee ee * Pyaar pee paste 
UR a ah bed i NG A des ine pf ed a aes tok Be sites asta 8 tate rah} 


Y, 
Po ban oe ae ath alee O08 @8-~ 





' 
} 
reas | OL aie arg yes 





ae ee 











NAVAL POSTGRABUATE SCHOOL 
Monterey , California 








THESIS 


COMEUTeREZED SUPPORT OF THE PRETRIAL CONFINEMENT 
DEGISION—-MAKING PROCESS IN THE MARINE CORPS 


by 


Charles William Campbell 


March 1988 


Thesis Advisor: David R. Henderson 





Approved for public release; distribution is unlimited 


NO 
CO 
“ST 
ft 
~ 





hai! » Bee PS iat ee Ca 


| REPORT DOCUMENTATION PAGE 


EPGRT SECURITY CLASSIFICATION Ib RESTRICTIVE MARKINGS 
_UNCLASSIFIED 


ECURITY CLASSIFICATION AUTHORITY DISTRIBUTION / AVAILABILITY OF REPORT 
Approved for public release; 
distribution is unlimited 






ECLASSIFICATION /DOWNGRADING SCHEDULE 


| 


RFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S) 





aE OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL 






7a. NAME OF MONITORING ORGANIZATION 
(if applicable) 
al Postgraduate School Code 54 Naval Postgraduate School 


DORESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code) 


terey, California 93943-5000 Monterey, California 93943-5000 


AME OF FUNDING / SPONSORING 
GANIZATION 


8b. OFFICE SYMBOL 
(if applicable) 


9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 










DORESS (City, State, and Z2/IP Code) 10. SOURCE OF FUNDING NUMBERS 


PROGRAM PROJECT TASK 
ELEMENT NO. NO. NO 
TLE (include Security Classification) 


PUTERIZED SUPPORT OF THE PRETRIAL CONFINEMENT DECISION-MAKING PROCESS IN 
| MARINE CORPS 


poet AUTHOR(S) 









WORK UNIT 
ACCESSION NO. 





bell, Charles W. 


TYPE OF REPORT _ 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) |15 PAGE COUNT 
ter's Thesis FROM TO Po sa, Maren Ibe ; 
JPPLEMENTARY NOTATION 


views expressed in this thesis are those of the author and do not reflect the official 
icy or position of the Department of Defense or the U.S. Government. 


. COSAT!I CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 
HELD EROUP Seles ir Military Justice; Expert Systems; Confinement 





———_s eee 


— | 
; 2 
BSTRACT (Continue on reverse if necessary and identify by block number) ; 

This thesis explored the feasibility of developing an expert system to assist Marine 
manding Officers in making accurate pretrial confinement decisions. The predictive value 
3 number of factors was investigated, based on interviews with those who make or review 
= confinement decisions regularly and on a preliminary study of eight battalions at 
9 Pendleton, California. The study revealed eight factors with predictive value. Rank, 
or unauthorized absence, years of service, age, receipt of unit awards and position page 
entries manifested the types of association expected, based on the interviews. Seriousnesg 
the charges showed a surprising inverse association with unauthorized absence, while CCT 
re suggested that those of average intelligence were less inclined to flee than those of 
1mer above average or below average intelligence. Findings were incorporated into a first-] 
sion prototype of the Pretrial Confinement Aevisor (PCA) expert system using the M.1 
Nnledge System Software Tool. Procedures for refinement and field testing of the 
totype were recommended. 


NSTRIBUTION / AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION | 
UNCLASSIFIED/UNLIMITEO [J SAME AS RPT. [J] DTIC USERS lUnelascsiiitTed 

INAME OF RESPONSIBLE INDIVIDUAL 226, TELEPHONE (Include Area Code) | z2¢ OFFICE SYMBOL 

iof. David R. Henderson (408) 646-2524 éode Sane 


1ORM 1473, 84 mar 83 APR ee may be used until exhausted. SECURITY CLASSIFICATION OF THIS PAGE 
All other editions are obsolete ® U.S. Government Printing Office: 1986—606-24. 


a UNCLASSIFIED 


Approved for public release; distribution is unlimited 


Computerized Support of the Pretrial Confinement 
Decision-Making Process in the Marine Corps 


by 


Charles William Campbell 
Major, United States Marine Corps 
B.S., Brigham Young University, 1974 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN INFORMATION SYSTEMS 


from the 


NAVAL POSTGRADUATE SCHOOL 
March 1988 


ABSTRACT 


This thesis explored the feasibility of developing an 
expert system to assist Marine Commanding Officers in making 
accurate pretrial confinement decisions. The predictive 
value of a number of factors was investigated, based on 
interviews with those who make or review pretrial 
confinement decisions regularly and on a preliminary study 
of eight battalions at Camp Pendleton, California. The 
study revealed eight factors with predictive value. Rank, 
prior unauthorized absence, years of service, age, receipt 
of unit awards and positive page 11 entries manifested the 
types of association expected, based on the interviews. 
Seriousness of the charges showed a surprising inverse 
association with unauthorized absence, while GCT score 
suggested that those of average intelligence were less 
inclined to flee than those of either above average or below 
average intelligence. Findings were incorporated into a 
first-version prototype of the Pretrial Confinement Advisor 
(PCA) expert system using the M.1 Knowledge System Software 
Tool. Procedures for refinement and field testing of the 


prototype were recommended. 
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I. INTRODUCTION 


This thesis explores the development of an expert system 
to assist Marine Corps Commanding Officers in making more 


accurate pretrial confinement decisions. 


A. BACKGROUND 

When a Marine is accused of offenses serious enough to 
be referred to trial by Specia] Court-Martial, his 
Commanding Officer must determine whether he needs to be 
confined to ensure his presence at his trial. The 
Commanding Officer makes this pretrial confinement decision 
based on factors that he considers predictive of the 
Marine's inclination to run away. This would appear to be a 
problem tailor-made for an expert system application; it is 
narrow of scope, of moderate complexity, with a relatively 
small number of variables and a few, discrete possible 
outcomes. The difficulty lies in the fact that each 
Commander makes his pretrial confinement decisions 
differently. While there are broad areas of agreement among 
these "experts," there are also areas of sharp contention, 
greatly reducing the body of agreed-upon expert opinion that 
could be called "conventional wisdom." 

The approach of this project was to build a knowledge 
base for the expert system based on conclusions from two 


sources: the body of "conventional wisdom" derived from the 


consensus of the experts interviewed, and the objective, 
demonstrable results of a study of predictive factors 
derived by the analysis of data from a sample of the units 


of interest. 


B. RESEARCH QUESTIONS 

The use of artificial intelligence, particularly expert 
systems, to assist in making what are considered to be 
subjective decisions has yet to be explored in the Marine 
Corps. First steps in a new direction sould always be 
incremental, not becoming too theoretical or drifting too 
far from practical application. To achieve this, the 
project was guided by three relevant research questions: 

1. From the information normally available to a Marine 
Corps Commanding Officer, can factors be identified 
that will enable him to predict whether or not an 
accused Marine will attempt to escape to avoid trial 
by court-martial? 

2. Can such factors be incorporated into a rule-based 
expert system to advise Commanders on pretrial 
confinement decisions? 

3. Can a method be devised to determine if the use of 
this expert system results in a net benefit to the 
units that employ it? 

This thesis demonstrates that all three questions can be 
answered positively. The feasibility of the concept is 
shown by following one possible methodology through to 


development of a first-version prototype of the expert 


system sought. 


C. SCOPE, LIMITATIONS, AND ASSUMPTIONS 


dha scope 


At the outset of the project, it was recognized 
that, due to limits on time, funding and other factors, the 
scope of the investigation would be bounded by the following 
constraints: 


~-~ Data would be collected only from units based at Camp 
Pendleton, California. 


- Only factors that could be known by a Commanding Officer 
at the time the pretrial decision is made would be 
studied. 


- Development of the prototype would stop short of field 
testing. 


As research progressed, however, it became apparent 
that further restrictions in the scope of the project were 
appropriate: 


- Only infantry units of the First Marine Division were 
studied. The data strongly suggested that different 
types of units needed to be approached differently. In 
the aggregate, data from one type of unit masked 
informative relationships in the data from other types 
of units. Many potentially useful results came into 
focus when attention was restricted to infantry units. 


- Only factors available from historical records were 
studied. Although a Commander can know many potentially 
relevant things about a Marine at the time the pretrial 
decision is made, only those factors recorded in 
official records were available for study after the 
mact.. 


- Only non-confinees were studied. Because there is no way 
to discriminate between confinees who would have fled 
and confinees who would have stayed, data concerning 
confined Marines was not useful to the study. 


2.4. imitations 


Two significant limitations affected the study 


portion of the project: 


Time and Funding. Only five working days were available 
at Camp Pendleton for interviews and data gathering. 
This was the main constraint limiting the number of 
experts interviewed and the amount of data gathered. 


Reliance on Historical Data. Only factors that were 
recorded were available for study after the fact. This 
suggested that many potentially useful factors could 
not be considered. 


The combination of these two limitations caused the 


most significant weaknesses in the study: 


was 


The small number of factors that could be considered. 


The small size of the sample (in terms of numbers of 
Marines studied). 


3. Assumptions 


Despite the limitations and constraints, the project 
able to proceed based on the following assumptions: 


The characteristics of the sample, despite its small 
size, approximate the characteristics of the target 
population: all Marine non-confinees charged with 
Violations of the Uniform Code of Military Justice. 


A larger, less constrained study, as outlined in Chapter 
VI, Conclusions and Recommendations, will result in the 
development of a valid version 1 prototype. 


Field testing of the Version 1 prototype, under the 
conditions outlined in Chapter VI, Conclusions and 
Recommendations, will allow evaluation of the usefulness 
of the Pretrial Confinement Advisor expert system. 


METHODOLOGY 


Selected units were contacted months in advance; all 


expressed a willingness to cooperate in the study. A body 


of expert opinion was synthesized from interviews with 
individuals who make or review pretrial confinement 
decisions regularly. Case data for the study was gathered 
from eight selected Battalions at Camp Pendleton. The 
primary data source was the Service Record Books of accused 
Marines. 

The data was numerically coded and entered into a 
MINITAB worksheet for evaluation. Although several methods 
of analysis were applied, the most informative proved to be 
the use of frequency tables, and the computation of means 
and phi coefficients. 

The findings of the study and the results of the 
interviews were incorporated into the Pretrial Confinement 
Advisor expert system prototype, Version 0, using the M.1 


Knowledge System Software Tool by Tecknowledge, Inc. 


E. SUMMARY OF FINDINGS 

Of the factors evaluated in the study, eight showed 
predictive value in determining the likelihood of 
unauthorized absence: 


- Rank. Higher ranking individuals are less likely to 
flee than lower ranking individuals. 


- Seriousness of the Charges. Surprisingly, Marines 
charged with more serious violations are less likely to 
flee than those charged with less serious violations. 


- Prior Unauthorized Absence. Those with prior 
unauthorized absence are more likely to flee than those 
without. 


~-~ Years in Service. Marines in their second or greater 
enlistment are less likely to flee than those in their 
first enlistment. 


- Age. Older Marines are less likely to flee than younger 
Marines. : 


~ GCT (intelligence). Those of average intelligence are 
less likely to flee than those of either above average 
or below average intelligence. 


- Unit Awards. Those who have received unit awards are 
less likely to flee than those who have not. 


- Positive Page 11 Entries. Those with at least one 
laudatory page 11 entry are less likely to flee than 
those without. 

Many of the factors considered by the experts to be 


predictive showed no significant association with the 


likelihood of unauthorized absence. Among these were: 


Prior Non-Judicial Punishments 


Marital Status 


Children 


- Proximity of Home of Record to the Place of Duty 
There are two possible explanations for findings of this 
type; either no association exists and the experts err when 
they rely upon these factors, or the study was too small 
and constrained to show the associations that exists. A 
larger, less constrained study will be required to either 


confirm or negate these conclusions. 


F. ORGANIZATION OF THE THESIS 
All concepts and terms appearing in this introduction 


are explained in greater detail in the chapters that follow. 


di Chapter II--Backgqround 


This chapter generally discusses pretrial 
confinement, including why pretrial confinement decisions 
are necessary and how they are made. The concept behind 
expert systems is discussed, and the M.1 Knowledge System 
Software Tool is introduced. 

2. Chapter III--Methodology 

This chapter describes how the data for the study 
was collected and the general philosophy of its evaluation. 
It outlines the problems encountered in the study, and 
discusses the prototyping method of software development. 

3. Chapter IV--Evaluation of Data 

This chapter describes how the data was quantified 
for automated manipulation and how it was examined. 
Evaluation of each factor is discussed in detail, and 
estimates of each factor's predictive value are given. 

4. Chapter V--Development of the Prototype 

This chapter describes the translation of the 
results of the data evaluation and the expert opinion gained 
through the interviews into knowledge-based rules for 
implementation into M.1. 

5. Chapter VI--Conclusions and Recommendations 

This chapter reexamines the three research questions 

in light of the progress made in the project. Recommenda- 


tions concerning further work include: 


- Conduct of a larger, less constrained study designed to 
avoid the difficulties encountered and documented in 
this thesis. 


~ Field testing of the next prototype version to determine 
the usefulness of Pretrial Confinement Advisor concept. 


It. BACKGROUND 


A. OVERVIEW 

Answering the research questions posed in this thesis 
requires inquiry into diverse disciplines. The first 
subject of investigation is the military justice systen, 
specifically pretrial confinement and how the pretrial 
confinement decision is made. Knowledge of expert systems 
and artificial intelligence is key, as well as familiarity 
with knowledge representation and ability with the 
particular program chosen to implement the findings of the 
pretrial confinement study. This chapter covers the 
background, literature, and theoretical framework related to 


these areas. 


B. THE PRETRIAL CONFINEMENT PROBLEM 

The question of pretrial confinement is one of many 
complicated issues arising from the unique character of the 
U. S. military justice system. The document that defines 
criminal conduct in the armed forces is the Uniform Code of 
Military Justice (UCMJ). Specific procedures and guidelines 
for the administration of justice under the UCM is 
contained in the Manual for Courts-Martial, 1984 (MCM). 
Peet. 1) 

When a Marine is accused of a violation of the UCM, his 


immediate Commanding Officer, usually a Battalion or 


Squadron Commander, must make a determination as to whether 
he needs to be restrained to ensure his presence at his 
trial. Different types of restraint are described and 
authorized by the MCM: 


Pretrial restraint is moral or physical restraint on a 
person's liberty which is imposed before and during 
Gisposition of offenses. Pretrial restraint may consist 
of conditions on liberty, restriction in lieu of arrest, 
or confinement. [{Ref.1:RCM 304 (a) ] 


The most severe form of restraint is confinement. 


Pretrial confinement is physical restraint, imposed by 
order of competent authority, depriving a person of 
freedom pending disposition of charges. [Ref. 1:RCM 
304 (a) (4) ] 


The MCM stipulates that an accused Marine may be placed 
under restraint before disposition of charges only if 
probable cause exists: 


No person may be ordered into restraint before trial 
except for probable cause. Probable cause to order 
pretrial restraint exists when there is a reasonable 
belief that: 
1. An offense triable by court-martial has been 
committed, 
2. The person to be restrained committed it, and 
3. The restraint ordered is required by the 
circumstances. [Ref. 1:RCM 304(c) ] 


Confinement, in particular, is considered required by 
the circumstances if: 


1. It is foreseeable that the accused will not appear 
at triad, or 


2. The accused will engage in serious criminal 
misconduct, and 


3. Less severe forms of restraint are inadequate. 
[Ref. 1:RCM 305(h) (2) (B) } 


10 


A Commanding Officer must make the determination as to 


whether pretrial confinement is necessary based on the 


information available to him at the time. The MCM provides 


a basic set of factors that should be considered: 


A person should not be confined as a mere matter of 
convenience or expedience. Some of the factors which 
should be considered ... are: 


(1) 


(7) 


the nature and circumstances of the offenses charged 
or suspected, including extenuating circumstances; 
the weight of the evidence against the accused; 

the accused's ties to the locale, including family, 
off duty employment, financial resources, and length 
of residence; 

the accused's character and mental condition; 

the accused's service record, including any record 
of previous misconduct; 

the accused's record of appearance at or flight from 
other pretrial investigations, trials, and similar 
proceedings; and 

the likelihood that the accused can and will commit 
further serious criminal misconduct if allowed to 
remain at liberty. [(Ref. 1:RCM 305(h) (2) (B)] 


This set of basic considerations is only a skeleton. It 


is generally felt that many other factors available to a 


Commanding Officer at the time of the pretrial. confinement 


decision are relevant to the question of whether the accused 


is likely to flee to avoid prosecution. Virtually all 


Commanders and legal professionals interviewed during this 


study considered as relevant sets of factors that exceeded, 


in both scope and quantity, the criteria suggested in the 


MCM. Figure 1 contains some of the commonly suggested 


factors, 


not mentioned in the MCM, resulting from the 


interviews pursuant to this study. 


ea: 


Seriousness of the Charges 
Types of Charges Pending 
Previous Courts-Martial 


Recent Reduction 
Children 
Family Living in Area 


Own Home in Local Area 
Awards and Achievements 
Years in Service 

CO's Recommendation 
Surrendered or Apprehended 
High School Graduate 

Age 

Distance of Home from Base 
Socio-Economic Background 
Security Clearance 
Reputation as Troublemaker 
Leadership of Staff NCO's 
Proximity of Base to Major City 
Pay Problems (Unit's Fault) 
Alcohol/Drug Abuse 


Non-U.S. Citizen 


Second Job in Local Area 
Maturity 
Widowed Mother 


Low Self-Esteem 


Figure 1. 
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History of Unauthorized 
Absence 


Charges include Drug 
Offenses 


Prior Non-Judicial 
Punishments 


Marital Status 
Children in School 


Family in Government 
Quarters 


Amount of Furniture Owned 
Rank 

Reputation for Reliability 
Current Charge’s .nclude UA 
Race 

College Courses Taken 
Broken Home 

GCT (Intelligence) 
Importance of Job to Unaie 
Potential for Harassment 
Bonds within the Unit 
Serious Family Problems 
Money Problems 

Page 11 Entries 


Poor Attitude toward 
Authority 


Possession of Passport 


Wanted for Civilian 
Charges 


Receipt of "Dear John" 
Letter 


Pregnancy of 
Wife/Girlfriend 


Juvenile Police Record 


List of Factors 


Justice is administered in the armed forces by a 
hierarchy of tribunals. In order of increasing formality, 
they are: 


- Non-Judicial Punishment (NJP). An administrative 
hearing by a Commanding Officer, NJP is restricted to 
considering minor offenses, and can impose very limited 
punishments. NJP may be offered by a Commander as a 
convenient alternative to a court-martial. Acceptance 
of NJP by the accused is voluntary. 


~ Summary Court-Martial (SCM). A military court composed 
of one officer of the accused's command. The officer 
(not an attorney) serves as military judge, prosecutor, 
and defense counsel. Procedures and rules of evidence, 
while informal, must conform to higher standards than in 
NIP. A Summary Court-Martial considers more serious 
offenses than may be disposed of at NJP. The SCM is 
offered to the accused as a convenient alternative to a 
more formal court-martial. It can award greater 
punishment than NJP (up to 30 days confinement at hard 
labor, for example). Acceptance of a SCM by an accused 
is voluntary. 


- Special Court-Martial (SPCM). A full judicial 
proceeding presided over by a judge. The accused is 
assigned a judge-advocate (military lawyer) as his 
defense counsel, and the prosecutor is usually a lawyer 
also. Procedures are formal and the military rules of 
evidence are strictly adhered to. An SPCM can award 
punishments of up to six months confinement at hard 
labor, six months forfeiture of all pay and allowances, 
and a Bad Conduct Discharge from the military service. 
Participation is not voluntary. 


~-~ General Court-Martial (GCM). The most formal military 

court, convened by a General Officer to consider serious 

violations of the UCMJ. Can award any punishment 

authorized by law, including death and life 

imprisonment. 

The MCM empowers Commanding Officers to order the 
pretrial confinement of Marines accused of offenses triable 
by Court-Martial. [Ref. 1:RCM 304(c)] Technically, this 


means he must consider the offenses to be appropriate for 


either SCM, SPCM, or GCM disposition. In practice, however, 


gS: 


offenses dealt with at SCM are not considered serious enough 
to justify pretrial confinement. When a Commander places a 
Marine in pretrial confinement, then, it is assumed that he 
anticipates referring the charges to trial by SPCM or 
requesting referral to GCM. 

It should be stressed that the decision to confine or 
not to confine is solely the realm of the Commander. 
Although some published guidelines exist, they are advisory 
in nature and do not limit the Commander's discretion. Each 
Commanding Officer has his unique set of criteria he deems 
relevant, and each one makes his pretrial confinement 
decisions differently, with very little to restrict him. 

In the mid 1970's Military Magistrates were formally 
established to review all pretrial confinements and screen 
out those that were grossly inappropriate. When a Commander 
decides to place a Marine in pretrial confinement, he must 
justify the decision to the Military Magistrate who, if not 
satisfied, has the authority to order the Marine released. 
This latter action, however, rarely occurs. During an 
interview in December, 1987, the Military Magistrate at Camp 
Pendleton, California related that, of the hundreds of 
confinement justifications he has reviewed during his 
tenure, he considered only two to be inappropriate (he 
ordered the release of both Marines, and both immediately 
fled military control to avoid prosecution). Of the eight 


Commanders and key legal officers interviewed during the 
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study, none considered the Military Magistrate a significant 
factor in limiting the discretion of a Commanding Officer to 
confine an accused Marine. 

Errors in the pretrial confinement decision process are 
costly to the government. If a Commander confines a Marine 
who, if not confined, would remain with his unit and be 
present for trial as ordered, the government has lost: 

- The cost in manpower and effort of performing the 
confinement function; transportation, escorts, inventory 
of personal effects, required weekly visits, etc. 
Although the Marine is confined, his unit is still — 
responsible for his welfare and maintenance. 

- The allocated cost of maintaining the accused in the 
confinement facility (some fraction of the total 


operating cost of operating the facility). 


- The value of the accused's services in the unit during 
the confinement period. 


If, on the other hand, the Commander decides not to 
confine a Marine who subsequently runs away to avoid 
prosecution, the government suffers: 


- The waste of all effort expended to that point to bring 
the case to trial. 


- Delay in the administration of justice, and loss of 
deterrent effect of expeditious resolution of charges. 


- The eventual cost of recapture, security and 
transportation back to the unit. 


Because the latter mistake is more visible, and the 
costs more quantifiable and apparent, it is generally felt 
that Commanders are typically more willing to err on the 
side of strictness than leniency; that is, when in doubt, 


they tend to confine. 
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To summarize, the Commanding Officer of an accused 
Marine makes the decision to either trust him to remain with 
his unit or confine him to ensure his presence at trial. 

The set of criteria used to make this decision is unique to 
each Commander, and consists of some subset of the many 
elements of information available at the time. These 


elements of information are the subject of this study. 


C. EXPERT SYSTEMS 
1. Definition of an Expert System 
Expert systems belong to a class of computer 

programs known as Artificial Intelligence (AI). Simply 
stated, artificial intelligence is behavior, by a computer 
program, which would be considered "intelligent" if 
observed in humans. [Ref. 2:lectures 3 & 4] To describe 
such behavior, we might use such words as "thinking" or 
"reasoning." An Expert System is a bounded artificial 
intelligence program; it is created to solve problems ina 
particular, limited domain. [Refs e3.5 2m) 

A subset of that vague genus of computer science dubbed 

artificial intelligence (AI), an expert system seems to 

"reason" about the real world by mimicking the human 

cognitive process, using logistical relationships that 

occasionally border on the metaphysical. Rather than 

merely processing data, the expert system processes 

symbolic representations of reality within a structure 

that attempts to replicate the analytical processes 


followed by a human expert ina particular field. ([Ref. 
ais jelae eo) 
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The British Computer Society's Committee of the 
Specialist Group on Expert Systems officially defined an 
expert system in this way: 

An expert system is regarded as the embodiment within a 
computer of a knowledge-based component from an expert 
skill in such a form that the system can offer 
intelligent advice or take an intelligent decision about a 
processing function. A desirable additional 
characteristic, which many would consider fundamental, is 
the capability of the system, on demand, to justify its 
own line of reasoning in a manner directly intelligible to 
the engineer. [Ref. 5:p. 1] 

However defined, expert systems are computer 
programs that can do specialized, narrowly-defined tasks as 
well, or better, than a human expert. {[Ref. 2:lectures 3 & 
4] They are sometimes called knowledge-based systems 
because their data is organized into "chunks" of knowledge, 
of which more will be said later. 

Expert systems are created by capturing the 
analytical processes, methods, and rules-of-thumb used by 
experts ina particular field, and translating these into a 
computer program which can apply them to solve problems. 

Some people package their expertise in books. But 
developing an expert system is often a better way to 
package your expertise. You can enter your knowledge in 
the form of rules into the expert system; the expert 
system can then communicate with a client having a 


problem, reason with these stored rules, and then give the 
client advice and even explain its reasoning. ([Ref. 6: 


pp. 1-2} 
Expert systems differ considerably from conventional 
programs; while a conventional program is deterministic, 
following the same sequence of steps for every problem it 


confronts, the expert system traces a unique decision tree 


IEG 


each time it is presented with a new goal. While a 


conventional program follows established mathematical rules, 


the expert system does symbolic processing based on 


heuristic reasoning. (Ref. 4:p. 7] 


Expert systems in general are characterized by the 


following five attributes: 


le 


A Knowledge Base. The information an expert system 
draws upon is highly processed, and organized ina 
manner thought to model the way humans remember 
things. 


Reasoning C-pacity. The expert system manipulates and 
uses its knowledge in a manner thought to replicate 
the way humans think and reason. 


System-User Dialogue. The expert system gains the 
knowledge it does not have, but needs, by asking 
questions of the user. Conversely, the user may ask 
questions of the expert system as well. The system 
performs its function through this dialogue, which 
continues until its goal is met. 


Uncertainty. Much of human reasoning is qualitative 
and imprecise, relying on feelings, approximations, 
and different levels and shades of certainty. We are 
"almost positive" the group will arrive on time, or 
we "strongly doubt" Pamela will like the taste of Elk 
meat. Expert systems mimic this human characteristic 
by assigning facts a certainty factor (cf) based on 
the expertise programmed into them. 


Explanation Capability. An expert system has the 
ability to explain or represent its reasoning process 
in a way understandable and useful to the user. [Ref. 
6:p. 16] 


Elements of an Expert System 


There are three primary elements of an expert 


system: the knowledge base, the inference engine, and the 


user interface. [Ref. 4:p. 17] 
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a. Knowledge Base 

Knowledge can be thought of as information that 
is processed and interpreted to such a high degree as to be 
a ready basis for decision-making. ([Ref. Sates A useful 
way to think of knowledge is as the top of an information 
hierarchy (Figure 2). Data consists of elements of fact, 
unorganized and unstructured. Information is data organized 
into a more useful form, but still requiring knowledge to 
interpret. Conventional processing deals in information, 
which a knowledgeable user must translate. Knowledge is 
interpreted information. No further processing is required. 
ret. 63p. 3] 

Based on these definitions, Figure 3 displays 
who-does-what in three different type of processing systems. 
A rudimentary data retrieval system (top) leaves most of the 
processing to the user. A conventional data processing 
system (center) presents the user with useful information 
which he still must interpret. The knowledge-based expert 
system does all the processing required to provide the user 
with a finished product, upon which he can base a 
knowledgeable decision. [Ref. 6:p. 4] 

Key to the ability of an expert system to model 
the reasoning of a human expert is its capacity to capture 
his methods (knowledge) in its store of facts and procedures 


(Knowledge base). Of the many ways knowledge may be 


ah, 


HIERARCHY EXAMPLE 


KNOWLEDGE Oldest Marine - MGySgt Sparks (68) 
Youngest Marine - 2dLt Parker (22) 


INF ORMATION Name Aqe 


Major Go Wy Mecalt 42 


Capt J. Breshers 29 
2daLt P. Parker 22 
MGySgt Sparks 68 


560829356 ,42 ,173942689 29, 
112460142 ,22,178472111,68, 
33280412227 7650647205 





Figure 2. Informabeen Hilerareny 
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represented in expert systems, three methods predominate: 


(Ref. 


dns 


2:lectures 3 & 4] 


Semantic Nets. A semantic net is a graphic way of 
representing knowledge in terms of nodes and links 
(Figure 4). Nodes, shown as circles on the diagran, 
can represent objects (house, man, hat ), concepts 
(pride, home, length ), or descriptors (green, 


happy, forceful ). Links, on the other hand, 
describe relationships between the nodes (is, has, 
belongs to, is responsible for). [Ref. 6:p. 5] 


Figure 4 displays a partial semantic net to illustrate 
its structure. At the center of the network is the 
accused Marine, the focus of our interest. The 
diagram tells us that an accused Marine will have a 
service record book which can be expected to 

contain three elements of relev-nt information: his 
disciplinary record, proficiency and conduct marks, 
and record of emergency data. We also see that the 
accused reports to a Commanding Officer, from whom we 
can gain an opinion as to the accused's general 
reliability. Lastly we see that the accused will be 
of a certain rank. Semantic nets are intuitively 
appealing because they closely model the way human 
remember facts and relationships, and thus seem 
Vlicieuira lcs 


Frames. Frames are similar to semantic nets in that 


they capture objects, concepts, and their 
relationships. They differ from semantic nets in 
their format, which is columnar rather than 
diagrammatic (Figure 5). In simple terms, a frame is 
analogous to a "chunk" of knowledge which a human will 
call up in memory when faced with a certain situation 
Or problem; {[Reft. 6:pe) 5] 


Rules. Rules are the most common way of representing 


knowledge in expert systems. The popularity of this 
method may stem from its undeniable resemblance to the 
basic If-Then programming structure. The general 
syntax of a rule-type knowledge base is: 


IF (one or more premise clauses connected by AND, 
ORF (Orne) 

THEN (one or more conclusions connected by AND, 
OR, “On NOT) 


When a rule executes in an expert system knowledge 
base, the premise is tested to see if it is true. If 
so, the conclusion is placed in the system's working 
memory. [{Ref. 2:lectures 3 & 4] One of the 
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advantages of this IF-THEN structure is its 

flexibility. Figure 6 illustrates a few of the many 

ways rules can be configured to represent 

different types of knowledge. [Ref. 2:lectures 3 & 4] 
b. Inference Engine 

The ability of an expert system to "reason" is 
based upon the process of inference. Inference is the 
drawing of conclusions about the unknown from what is known. 
John Dewey defined it in this way: 

The process of arriving at an idea of what is absent on 
the basis of what is at hand is inference. Every 
inference, just because it goes beyond the ascertained and 
known facts, which are either given by observation or by 
recollection of prior knowledge, involves a jump from the 
known into the unknown. [Ref. 4:p. 12] 

An expert system executes the inference process 
by searching the relationships among the rules in its 
knowledge base according to some predetermined strategy. 
Four strategies that have been used in expert systems are 
forward chaining, backward chaining, relaxation and 
cyclicity. Relaxation (the organizing of a large number of 
potential conclusions by gradually eliminating those that 
violate given problem constraints) and cyclicity (based on 
the scientific method of iteratively forming and testing 
hypotheses) are rare and, as they are not germane to this 
study, they will not be discussed here. [Ref. 2:lecture 3] 

Forward Chaining starts with the given facts and 
works forward, executing all appropriate rules until the 


final conclusions are reached. Figure 7 illustrates the 


cyclical nature of forward chaining. This approach is 
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Type of Knowledge 


Definitional 


Heuristic 


Procedural 


Conerol 


Instantiation 


Uncertainty 


Figure 6. 


Examples 


IF the accused's service record book contains 
a valid, current enlistment contract 
THEN the accused is a service member. 


IF the accused has shoulder-length hair or 
a beard 
THEN the accused is not an active duty 
Marine. 


iF Current year e=—D 
AND year of birth = B 
THEN Age = D - B (+ or — 1) 


IF rank of the accused is not found in 
working memory 
THEN display "What is the accused's rank?" 


IF SSN Prefix = 5oOO 
THEN Home State = California 


IF MCI Courses is greater than 5 
THEN Years in Service is greater than l 
with a certainty factor of 80. 


Certainty Factors (cf) refer to the degree 
of certainty with which a clause may be 
assumed to be true. 


Types of Knowledge Represented by Rules 
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Add facts X,Y,Z to 
working memory 


Execute all rules that Cycle l 
can provide new con- 
clusions based on X,Y,Z 
Examples; 
timer Or Yothen © 
If Z then H 


Add 0 and H to 


Working Memory 


Cycle 2 





Execute all rules that 
provide new conclusions 
based on X,Y,Z,Q and H 
Example: 

If Z and 9 then PB 


Add P to working memory 


Continue until no new 


conclusions can be made 





Figure 7. Forward Chaining 


called "data driven" because it begins with given data and 
exhaustively searches every corner of the knowledge base 
according to the new data that is added to the working 
memory @uring each cycle. {[{Ref. 5:p. 183] It is not the 
preferred strategy because, due to its comprehensive nature, 
it expends time and effort in establishing conclusions that 
are of no interest to the user: 
It's a method that will eventually produce answers, even 
if it means a value has to be provided for each and 
every variable before you get the specific answer you 
want. It's just that some people might feel uneasy 
about a method that seems to proceed with complete 
disregard for the network through which it's proceeding 
or the eventual goals you might wish to achieve. Not so 
much a method, it's rather more like some kind of 
primordial sludge which oozes through the network of 
nodes on the basis of: "this bit looks interesting, 
let's look at that next." (Ret. S530 ce 
Backward Chaining is referred to as "Goal 
Driven" because it starts with a particular target 
conclusion that it wishes to examine and selectively 
searches the knowledge base for relevant rules that will 
help it reach its goal. Figure 8 illustrates the steps 
executed in this approach. Packward chaining is 
characterized by focused, purposeful execution. It is the 
most common inference strategy because of its efficient, 
mission-oriented nature. The user will quickly be 
apprised of whether his target conclusion is correct or 
incorrect, with little time or effort wasted. Backward 


chaining may not always be the most efficient method of 


searching a knowledge base, however. When there is no 
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Goal = Establish C 


Locate all rules with 
C aS a conclusion. 
Example: 

If A and B then C 
Add to working memory 


Search for all rules 
whose conclusions are 
premises of the new 
rules added to working 
memory. 
Examples; 

If D then A; 

If X then B 
Add these rules to 
working memory. 





ifi|. xX ‘chen 3 





Gontinue until 
- C is established 
or 


- no new relationships 
can be examined (in 
which case C cannot 
be established). 





Figure 8. Backward Chaining 
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particular goal sought for, but rather the desirpemioece 
see what conclusions can be reached from a given set of 
facts, Forward chaining may be more appropriate. 

An essential capability of the miteconee engine 
in an expert system is the ability to accommodate 
uncertainty. Since inexactness, approximation and missing 
data are part of the human expert's environment, the expert 
system must be able to function in disorder, as well. It 
does this by assigning confidence factors (cf) to both 
conclusions and premises in its Knowledge base. A 
confidence factor is a measure of certainty on a scale of 
-100 (No, with absolute certainty) to +100 (Yes, with 
absolute certainty). A confidence factor of 0 indicates 
there is no evidence either way. For example the rule 


IF Time in Service >= 4 and 
Reductions in Rank = 0 


THEN Rank = E-4 cf 80 
expresses the rule-of-thumb that if a Marine has been in the 
service four years or more and has not been reduced in rank 
during disciplinary action, he is “probably” (civcGg) ma 
Corporal. Assumptions can also be built into the knowledge 
base. For example, the rule 


IF Weight Control = unknown ( that is, cf between 
-20 and +20 ) 


THEN Weight Control No 
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captures the policy that if whether a Marine is participat- 
ing in the weight control program is unknown, it will be 
assumed he is not. fRef. 2: lectures 3 & 4] 
Combinations of confidence factors in premises 
and conclusions yield the results outlined in Figure 9. 
c. User Interface 
The user interface is the combination of all the 

Ways in which the expert system and the user communicate 
with each other. Although there may be as many interface 
formats as there are systems, one universal characteristic 
is the Dialogque--the exchange of questions and answers 
during system use. A useful illustration is the backward 
chaining inference process shown in Figure 8. If, aftera 
given number of cycles, the system needed to establish M in 
order to establish C (the goal conclusion), and there was no 
evidence of M in the knowledge base or working memory, the 
system dialogue feature would ask the user for the value of 
M. Suppose M were a variable indicating the marital status 
of a Marine and could hold the values YES or NO. The user 
might see the following on the monitor: 

Is the accused married? 

(record of emergency data behind pg.12 or 

check for dependency applications on doc- 


ument side of SRB.) 


1. Yes 
2a Ne 


After the user responds, the value of M is added to working 


memory, and backward chaining continues as before. The 
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dialogue feature also permits the user to query the systen, 
albeit in limited ways. Common among expert systems is an 
explanation capability which allows the user to question the 
system's reasoning process. Consider the following 
sequence: 
Expert System Does the accused's immediate 
family or next or kin live 


Within 3 hotirs’™arive of the 
Unde locat Lon 


1. Yes 
2. No 
User Why? 
Expert System Studies have demonstrated that 


Marines with relatives nearby 
are less likely to flee to 
avoid prosecution. Although 
the reason is not known, it is 
thought that the Marine may 
perceive the probability of 
recapture to be high. 

Because operation of the expert system involves 
the same sort of mutual questioning and responding that 
might characterize an interview with a human expert, the 
period of user-system interface is commonly known as a 
feonsultation." 

3. State of Expert System Technology 
Expert systems are still considered an emerging 
technology. Although the future possibilities that can be 
imagined are innumerable and fascinating, current expert 
system applications are still rather limited. The following 


points summarize the current state-of-the-art in expert 


system technology: 
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- Scope is limited to a narrow, well defined area of 
expertise (Geology, Medicine, etc.). 


- Expert system behavior is best in the mainstream of a 
discipline, where there is general consensus among 
experts. Behavior is more erratic at the "boundaries" 
where there may be little consensus. 


- Knowledge representation language is still in its 
infancy; awkward, cumbersome, and showing little 
finesse. 


- Interfaces, also, are still underdeveloped. 


- Explanation capabilities are limited to foreseeable 
queries. Unanticipated queries may not be answerable by 
the system. 


~ A knowledge base can capture and hold the expertise of 
only one discipline at a time. This is because only 
rules that are related interact with each other during a 
consultation. Until inference engines become capable of 
pursuing more than one line of reasoning at a time, 
there will be no advantage to combining autonomous sets 
of rules in the same knowledge base. 


4. Expert System Development 
Traditional software development proceeds through a 

step-by-step lifecycle known as the classic "waterfall" 
model (Ref. 7:p. 20] or "Modular Design." [Ref. 8:p. 736] 
Artificial intelligence programs--including expert systems-- 
and decision support systems do not respond well to the 
classic, lock-step approach because their structure is 
ill-defined at the outset of development, and only becomes 
clearer as design progresses. 

Due to the inherent nature of the complexity and i1ll- 

structuredness of the domain knowledge represented ina 

DSS, the DSS designer cannot--and should not--be required 

to have a complete understanding of the users' needs prior 

to the design and implementation process. Rather he/she 

should expect that the emergence of unanticipated 


informational needs is a continuing part of the design and 
development effort. [Ref.8:p. 736] 
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The alternative development method that has proven 
effective in the design of expert systems is known as 
prototyping. An adaptive design strategy, prototyping 
initiates development by producing a quick working model 
that contains the basic features and meets the minimum 
functional requirements. This "version 0" is given to the 
user to evaluate. Based on the user's suggestions, the 
developer produces an enhanced "version 1," which is 
delivered to the user for further evaluation, and so on 
until a satisfactory model is produced. [Ref. 8:p. 737] 

The prototyping design methodology was applied in 
implementing the results of the pretrial confinement study 


into an expert system. 


Pee, M.1 
The expert system development program chosen to 
implement the findings of the study on pretrial confinement 
is the M.1 Knowledge System Software Tool, version 2.0 by 
Teknowledge Inc. M.1 has the capacity to accommodate up to 
2,500 rules in its knowledge base, and is written in the C 
programming language. Although limited in some respects, 
M.1 has many characteristics that suit it to this particular 
application. A few of these are discussed below. [Ref. 9: 
fee) 1.1-1.20) 
1. Problem Characteristics. M.1 is designed to implement 
very narrowly defined problems. This limitation, 
however, reflects the state of the art generally. 


Suitability of the problem for implementation in M.1 
can be judged on the basis of the following criteria: 
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- Time. The problem should be one that a human 
expert should be able to solve in 30 minutes or 
so. 


- Described in Words. The problem cannot require 
physical contact, or use of the senses such as 
Sight or touch. The problem must be solvable 
through the use of language alone. If the problem 
can be described and solved over the telephone, it 
will meet this criterion. 


- Judgmental Reasoning. Traditional programming is 
more effective for problems that involve many 
calculations or formal analysis. The strength of 
an expert system lies in its ability to handle 
ill-defined, unstructured concepts and reason with 
them. 


- Subproblems. The problem can be broken down into 
a few identifiable, discrete subproblems. This is 
a limit on the complexity of the problem. 


- Solutions. For each subproblem, there should be 
only a few dozen possible solutions. This is a 
second limit on the complexity of the problem. 


Knowledge Base. M.1 is a rule-based system; it 
conducts inference activity using knowledge 
represented in the form of rules and facts. 
Programming the knowledge base involves using M.1 
knowledge representation language to create rules ina 
standard non-document file with a word processor. The 
M.1 knowledge representation language accommodates 
such features as symbolic variables and certainty 
faceenrs. 


Inference Engine. The fundamental inference strategy 
in M.1 is that of backward chaining. It also has a 
controlled forward chaining capability that can be 
invoked through a set of high priority goals. This 
gives the system the capability of interrupting the 
backward chaining process to pursue a task triggered 
by one or a combination of conclusions in the working 
memory. 


User Dialogue. The consultation takes place in 
English using question-answer format with, usually, 
one-keystroke responses. A window option allows the 
user to view the rules as they are being executed, and 
will allow him to vary the speed of execution to his 
reading speed. 
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5. Other Features. M.1 accommodates the use of proper- 
response menus (guiding the user as to how to 
respond), will check every user response to ensure it 
fits the set of preprogrammed legal values, and will 
allow the programmer to generate alternative 
questions. This last feature is especially useful in 
simplifying the query-answer process. When M.1 seeks 
an answer from the user (for instance, the value of a 
variable R representing rank), its generic request 
will be: 


What is the value of R? 


The M.1 programmer is allowed to substitute a more 
understandable question, such as 


What rank does the accused hold? 


1. Private 

2. Phe 

3. Lance Corporal 
4. Corporal 

5. Sergeant 


These and other characteristics highlight M.1's suitability 
for accommodating the small size, narrow scope, and inherent 


complexity of the pretrial confinement expert system. 


Sy 


III. METHODOLOGY 


Development of the Pretrial Confinement Advisor 
proceeded in three phases. Phase one was the collection of 
data. This phase focused on the factors that the people who 
make the pretrial confinement decisions--the "experts"-- 
consider important. Phase two was the analysis of the data 
collected to determine the validity and weight of each 
factor. Phase three was the development of a first-version 
prototype, incorporating the results of phase two into an 


expert system. Each of these phases is discussed below. 


A. COLLECTION OF DATA 

Data were collected from eight Battalions at Marine 
Corps Base, Camp Pendleton, California during the period 16- 
24 December 1987. Seven of the eight Battalions were 
infantry Battalions of the First Marine Division. The 
remaining Battalion was a support unit containing students 
who were relatively new to the Marine Corps. This Battalion 
was included in the data collection at the suggestion of a 
knowledgeable judge-advocate who made a convincing argument 
that the unique situation of new Marines, recently graduated 
from boot camp and coping with their first challenges in the 


"real" Marine Corps, should not be overlooked. 
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i Criceria Input 


The first two days of the data gathering effort were 
spent in interviews and discussions with officers involved 
in pretrial confinement decisions at Camp Pendleton; the 
Military Justice Officer at the Base Office of the Staff 
Judge-Advocate (OSJA), the Military Magistrate for all units 
at Camp Pendleton, trial and defense lawyers of the Base 
OSJA, and some of the Commanders, Executive Officers, and 
Legal Officers of the units to be visited. These 
discussions resulted in the first-cut list of candidate 
factors previously shown as Figure 1 in Chapter II, and 
duplicated here for convenience as Figure 10. 

2. Selection of Criteria 

It was apparent at the outset of the project that, 
due to time and funding constraints, the data for this 
initial prototyping effort would have to come from 
historical sources. In retrospect, this proved to be the 
most constraining element of the entire undertaking. Much 
more potentially useful data could have been gathered using 
ongoing surveys, over six months or more, to capture data at 
the time the pretrial decisions were being made, but this 
option was not available. The original list of factors, 
then, needed to be trimmed down to those that could be 
reasonably gleaned from historical records. 

The principal historical record for each enlisted 


Marine is his Service Record Book (SRB) which contains a 
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Seriousness of the Charges 
Types of Charges Pending 
Previous Courts-Martial 


Recent Reduction 
Children 


Family Living in Area 


Own Home in Local Area 
Awards and Achievements 
Years in Service 

CO's Recommendation 
Surrendered or Apprehended 
High School Graduate 

Age 

Distance of Home from Base 
Socio-Economic Background 
Security Clearance 
Reputation as Troublemaker 
Leadership of Staff NCO's 
Proximity of Base to Major City 
Pay Problems (Unit's Fault) 
Alcohol/Drug Abuse 


Non-U.S. Citizen 


Second Job in Local Area 
Maturity 
Widowed Mother 


Low Self-Esteem 


PaAquicom en 


40 


History of Unauthorized 
Absence 


Charges include Drug 
Offenses 


Prior Non-Judicial 
Punishments 


Marital Status 
Children in School 


Family in Government 
Quarters 


Amount of Furniture Owned 
Rank 

Reputation for Reliability 
Current Charges include UA 
Race 

College Courses Taken 
Broken Home 

GCT (Intelligence) 
Importance of Job to Une 
Potential for Harassment 
Bonds within the Unit 
Serious Family Problems 
Money Problems 

Page 11 Entries 


Poor Attitude toward 
Authority 


Possession of Passport 


Wanted for Civilian 
Charges 


Receipt of "Dear John" 
Letter 


Pregnancy of 
Wife/Girlfriend 


Juvenile Police Record 


List of Factors 


variety of entries intended to be permanent. This is as 
opposed to training records, which are designed to hold the 
current state of cyclical or periodic training. Of 
particular interest in the SRB are documents containing the 
Marine's disciplinary history (pages 12 and 13) and personal 
information (Visual Audit Sheet, Record of Emergency Data, 
and others to be discussed later in this chapter). Other 
documents of interest are the Unit Punishment Book (UPB) and 
Confinement Orders. The UPB is created when a Marine is 
first accused of a violation of the UCMJ, before any legal 
action, judicial or non-judicial, is taken. It contains the 
specification of charges and their disposition at each level 
of command. A Confinement Order is created when a Marine is 
placed into confinement, either by sentence of a court- 
martial or while awaiting trial (pretrial confinement). It 
contains information about the confinement itself: date and 
time, place of confinement, basis (sentence or pretrial), 
Commanding Officer ordering the confinement, etc. 
Individual unit legal officers typically keep unofficial 
records for their own information. Although some of these 
"memorandum records" contained potentially useful data, they 
were not used in the study because their subject matter and 
format were not uniform across the units studied. 

A second constraint, following the need to use 
historical records, was that of volume. As the time 


available for gathering data was limited, the number of 
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factors considered had to be manageable in order to allow 
enough individuals to be studied. Not knowing beforehand 
how difficult or time consuming the process would be, a 
best-guess estimate was made and the number of factors was 
arbitrarily set at 35. 

The selection process, then, was one of: 


- Eliminating factors which could not be determined from 
historical sources, and 


- Subjectively screening the remaining factors for 
relevance to reduce the number to 35. 


The result of this selection process was the list of 

factors shown in Figure 11. 
3. Data Entry Sheet 

To expedite the gathering of the 35 identified data 
elements, I grouped the factors according to historical 
source and placed them on a single data entry sheet (see 
Pagure. 12) 

The first grouping contained information to be 
collected from the UPB and other non-SRB sources. This 
grouping also contained non-factcr information for 
identification purposes, such as name and social security 
number. As data gathering progressed, it became apparent 
that all of this information was available in the SRB. 
Consequently, use of the UPB was eventually dropped. 

The second grouping contained factors that could be 
extracted from pages 12 and 13 of the SRB (disciplinary 


history). Page 12 is a record of non-judicial punishments 
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10. 
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Sie 


14. 


Dis 


iG. 


7. 





Data Entry Sheet Number 


Type of Unit 
Unit Designation 
Rank 
Type of Charges 
Seriousness of Charges 
Confined 


Surrendered or Apprehended 


Fled to Avoid Trial 
Previous UA 

Previous NJP 
Court-Martial Convictions 
Reductions in Rank 


Years in Service 


Population Group 


Age 


Marital Status 


Joe) = 


ste 


ZO). 


2. 


22. 


23% 


24. 


ZO 


26. 


27% 


PALES E 


29 


30. 


Sie 


a2. 


S24 


34. 


Children 

GCT (Intelligence) 
Education Level 
Family in local area 
Sheele sonedlae aenoo ] 
Family in Quarters 
Parents Living Apart 


Proximity of Home to 
Base 


Unit Awards 

Personal Awards 

Good Conduct Medals 
Meritorious Masts 
Letters of Appreciation 


Positive Page 11 
Entries 


Negative Page 11 
Entries 


MCI Course Completed 


Average Proficiency 
Mark 


35. Average Conduct Mark 


Bagure  ialme 
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Final Data Element List 


Data Entry Sheet 


UPB, Conf Order. IRO 

Ort Cae et Nam@ oe ee SSN 22.622 eee 
Rank Solel oe Date of UPB... Ss 

Charges: ee a ewe eee 
Confined. Date.________ Current chgs include UA...” 


surr or App_ | 





Page 12 

Previous specs UA___.___ Previous NJPsS_...2_.2 2 
CM convictions 2222 saeaue Reductions resulting. __ ___ sss ie 
VAS 

Active duty base date.  —_—_s_s_—s_—_—i iri Pop £rp_.. 3 eee 
DOR 3 2a at Married childeren__._ __ GT/GCT_ eee 
Ed level aoe ree. Weight Controlje 20.2 eae 

RED 

Imm fam in area Kids in school 


fam in qtrs 


—— a ee ee ee ee ee =e ee = ee ee 


Page 9 

Unit awards. personal awards __ GCM___- 2) eee 
merit mast __ st ltr of appreciation. os.) 02 === 

Page 11} 


* positive entries 


Page Ba 
* MCI course completed 


Page 4 
ave pro marks ave con marks 


Figure 12. Data Entry Sheet 
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and of unauthorized absence. Page 13 is a record of 
court-martial convictions. 

The third grouping contained factors that could be 
extracted from the Visual Audit Sheet (VAS) or its computer 
generated replacement, the Basic Training Record (BTR). 
These documents are a compilation of various personal and 
administrative data. 

The fourth grouping contained factors that could be 
extracted from the Record of Emergency Data (RED). The RED 
contains information about dependents and next of kin. It 
is carefully and regularly updated because of its importance 
in case of the injury or death of the Marine. The fifth 
grouping contained factors that could be extracted from page 
9 of the SRB. Page 9 deals with awards and recognition. 

The sixth grouping is a tally of the positive and 
negative entries on page 11 of the SRB. Page 11 (actually, 
a collection of several pages) contains administrative 
remarks of various types. Of interest are negative entries 
(counselling for misbehavior, poor performance, irresponsi- 
bility) and positive entries (consideration for meritorious 
promotion, exceptional performance, Marine-of-the-month). 
Neutral entries (mandatory training completed, supply items 
issued) were ignored. 

The seventh grouping is a single value--the number 
of Marine Corps Institute (MCI) courses completed by the 


Marine. The Marine Corps Institute is a service sponsored 
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correspondence school offering hundreds of military-related 
courses free of charge. As enrollment is usually voluntary, 
the number of MCI courses completed is sometimes used as an 
indication of desire to improve one's job performance or 
level of knowledge. Each MCI course completed is listed on 
page 8a of the SRB. 

The last grouping contains average proficiency and 
conduct markings found on page 4 of the SRB. Periodic 
proficiency and conduct markings are the principal means of 
documenting the performance and behavior of enlisted Marines 
in the first four ranks, Private (E-1) through Corporal 
(E-4). A score (0 to 5 in increments of .1) is assigned to 
each area (proficiency and conduct) according to specific 
criteria established by Marine Corps Order. In general, 
scores of 4.0 and above are considered satisfactory. 

Use of the data entry sheet speeded the data 
gathering by ensuring that each section of the SRB was 
required only once. 

4. Extraction Process 

Visits were made to the participating units 
according to a schedule arranged by appointment during the 
first two days. It had been determined at the outset that 
the scope of inquiry would be constrained by geography (only 
one data gathering trip would be funded), manpower (only the 
thesis student would be involved), and time. Another 


Significant limitation arose from the nature of the data 
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itself. Because the purpose of the pretrial confinement 
advisor is to provide a recommendation as to whether or not 
to confine an accused Marine to ensure his presence at 
trial, the ideal population from which to select samples 
would be the set of all Marines accused of violations of the 
UCMJ. Of this population, some will flee to avoid 
prosecution, and some will not. This property (flight) was 
considered to be the dependent variable against which all 
the independent variables (29 of the 35 data elements) were 
to be correlated and compared. The problem arises in that 
some subset of this ideal population is confined (Figure 
13). These confined Marines have lost the opportunity to 
demonstrate their willingness to either remain or flee, thus 
subsets A and B in Figure 13 (Confined and would have fled, 
Confined but would not have fled) virtually indistinguish- 
able. While there are statistical methods that might allow 
us to infer the applicability of conclusions drawn from 
subsets C and D (not confined) to the entire population, it 
was felt that attempting such an inference from such a 
necessarily small sample would be stretching its 
Significance. The scope of the study was therefore narrowed 
to the population of all unconfined Marines accused of 
violations of the UCMJ. This implies that the first-cut, 
version 0 of the PCA prototype will be valid only for 
evaluating Marines who would otherwise not be confined. 


This was considered acceptable since the primary function of 
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A B eo D 

Confined Not Confined Not Confined 

and tled and did née 
flee 


Confined 


and would but would 


have fled not have 
fled 


$$, 





Confined Not Confined 


8 


Population of all Marines accused 
of violations of the UCMJ. 


Figure 13. Target Fopulation Breakdown 
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a version O prototype is to demonstrate feasibility of the 
approach and to provide a starting point for further 
refinements. Succeeding iterations in the prototyping 
process (versions 1, 2, etc.) can overcome these limitations 
as more time, manpower, and funding are made available. 
With this caveat, the gathering of data proceeded. 
Legal Officers of the participating units were asked 

to provide SRB's of Marines who: 

- At some time had pending charges, 

- Were not confined while charges were pending, 


- Either had their charges resolved through legal action 
or fled to avoid prosecution. 


The third point was included to eliminate such aberrations 
as Marines who died while pending charges, those who avoided 
prosecution because of lack of jurisdiction due to flawed 
enlistment contracts, or those in other infrequently 
encountered situations that might tend to confuse the issue. 
5. Problems Encountered 
Three significant problems were encountered during 
the data collection phase of the project. 
a. Availability of SRB's 
A unit will have custody only of the SRB's for 
those Marines assigned to it. The types of Marines in the 
target population (those accused of violations of the UCMJ) 
transfer more frequently for the following reasons: 
- Administrative discharges. Charges pending disposition 


by Special Court-Martial are often dropped when the 
Marine accepts a Good of the Service (GOS) discharge. A 
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GOS may be offered when it is determined that a Marine 
has no realistic potential for satisfactory service. 
The discharge is effected under "other than honorable" 
conditions. 

- Unit Rotation. Infantry Battalions (7 of the 8 units 
participating) rotate as a unit to an overseas station 
for six months at a time. This occurs every two years; 
Six months overseas, 18 months in the United States, and 
so on. Marine pending Special Courts-Martial are not 
allowed to deploy overseas, and are transferred to a 
neighboring Battalion. 

- Deserters. Those who flee to avoid prosecution are 
carried on the rolls of their units for only 30 days. 

On the 31st day of absence, they are dropped from the 
rolls of their units and their SRB's are sent to 
Headquarters Marine Corps. 

These factors, combined with normal transfer 
activity, severely limited the number of SRB's in the target 
population that were available for examination. While legal 
personnel were able to provide lists of a large number of 
Marines who fit the sample criteria (20-30 names per 
Battalion was common), only a fraction of these were still 
members of the units (4-8 was most common). 

b. Time Limitations 

Because the data gathering was extremely 
time-constrained, only 2 to 3 hours were allotted per 
Battalion. This was significant because some SRB's that 
would have been available a day or two hence were not 
available during the particular hours appointed. 

Reoccurring situations were: 
- Marines were pending new charges and their SRB's were at 


the Office of the Staff Judge Advocate (OSJA) for trial 
preparation. 
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- Marines were pending administrative discharge, and their 
SRB's had been sent to the Administrative Separations 
section at higher headquarters. 

- Administrative actions or non-judicial punishments were 
being conducted by the Companies (next lower unit) and 
the persons with custody of the SRB's were not 
available. 

While some of the above SRB's could have been conveniently 
examined during follow-up visits, attempting to obtain them 
within the time allotted would have seriously disrupted 
important ongoing legal and administrative procedures. 
c. Historical Data 

It was apparent from the first interviews that 
many of the factors expected to be most important were 
elements of information not captured in historical data. 
Although they may have been Known at the time the pretrial 
confinement decision was made, they were not recorded and 
are not accessible in retrospect. This was felt to be the 
most significant limitation of the study--that perhaps the 


most informative factors could not be examined because the 


data gathering necessarily depended upon historical data. 


B. ANALYSIS METHODOLOGY 

Once collected, the data was coded for easy manipulation 
and placed into a MINITAB worksheet (Appendices A and B). 
MINITAB is a flexible statistical analysis program resident 


on the IBM 3033 mainframe computer at the Naval Postgraduate 


School. 


5) IE 


Selection of a procedure for the analysis of the data 
involved looking ahead to its eventual incorporation into 
the M.1 expert system development language. The types of 
numbers that would be ideal for such translation would be 
probabilities, correlation coefficients, or other metrics 
that can be related mathematically to M.1's certainty 
factors. [{Ref. 9:p. 4-16] One statistical procedure that 
would seem to provide exactly what is wanted comes from 
multiple regression analysis, specifically the linear 
probability model, or binomial logit. [Ref. 10:p. 172); 
was recognized, however, that such an approach is 
inappropriate in this case because of the fundamental 
difference between an expert system and a mathematical 
model. A linear probability model takes the form of an 


equation 


D3 = Ro ot By X14 + BoXoq cee nt 


where Dj; is the dependent variable of interest, the X's are 
the independent variables that correspond to the 35 factors 
observed, and the 8's are the regression coefficients 
determined by the multiple regression analysis process. 
This equation forms the heart of a mathematical model that 
would attempt to explain statistically, at one stroke, the 
contribution of each of the 35 variables to the likelihood 


of Dj; being 1. The end product is a probability; precisely 
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what is sought, but derived in a numerical, algorithmic 
manner. An expert system, on the other hand, infers its end 
recommendation based on rules and facts built into its 
knowledge-base. While the regression equation will evaluate 
each set of independent variables in the same way, the 
expert system may manipulate each set differently. [Ref. 7: 
p. 45] Multiple regression analysis and expert system 
analysis are, in fact, competing strategies. They produce 
different results in different ways [Ref. 2:lectures 3 & 4]. 
The all-in-one probability D; may be useful in its own 
right, but is incompatible with, and difficult to integrate 
into, an expert system, particularly M.1, because it was 
derived through an approach which a "Knowledge Engineer" 
would consider inappropriate to the unstructured, non- 
algorithmic nature of the problem at hand [Ref. 9:pp. 
1-5,1-14]. There is no way to directly translate the 
mathematical operations of a linear probability model into 
the knowledge base rules of an expert system. 

The approach of the "Knowledge Engineer"--a term 
meaning one who builds knowledge bases--should be one of 
looking for general relationships among the variables and 
incorporating the results into the rules and facts making up 
the M.1 knowledge base. In this regard, Simon's approach 
appeared both sensible and appealing: 

To begin with, saturate yourself in the raw Aaa. Look 
and look some more at the original data sheets and at the 


computer printouts of the data. You should look for any 
regularities. Ask yourself what might be interesting 
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about the data. Look for simple facts, because the simple 
facts are the most important. Your knowledge of your 
discipline should tell you what facts and patterns are of 
importance in your discipline, and it is that knowledge 
that will guide your search. 

Certainly you should be looking for big differences, 
especially in a comparison research problem, differences 
that will be apparent to simple eyeball inspection. 
Differences that require subtle statistical analysis are 
usually not so valuable. 

Do your looking with pencil and paper in hand. Compute 
simple estimates for various variables--averages, totals, 
first-half-versus-second-half calculations, percentages, 
and so forth. Look at this raw material as if someone had 
given it to you as pieces cut with a jigsaw and you are to 
find the key to the puzzle. 

Make crude tables and graphs. If you think you see a 
relationship between two variables, plot them on a graph. 
(Ref. ll:p. 380] 

The particular knowledge representation language of M.1 
lends itself easily to single-statement rules which allow 
each variable to contribute its part towards the sought for 
conclusion. Because of this, each independent variable can 
be examined, analyzed and incorporated into M.1 individ- 
ually. This is in contrast to multiple regression analysis 
which would consider the contribution of all variables at 
once. Multiple regression analysis is still the dominant 
approach, having yet to be successfully challenged by expert 
systems. In addition to Simon's recommended use of 
exploratory plots, means, tallies, etc., the use of two-way 
frequency tables to quantify strong associations in terms of 


a phi coefficient (#) seemed particularly useful since $ can 


be translated almost directly into M.1's confidence factor. 
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(Ref. 12:p. 463] These techniques are more fully explained 
in Chapter IV, Evaluation of Data. 

The translation of data relationships into knowledge 
base rules, then, is not a purely mechanical procedure, but 
rather a judgmental, almost artistic process. The 
associations detected in the data were mingled with the 
expert opinion picked up in the interviews, and tempered by 
the experience of the knowledge engineer. This is the 
controlling concept of expert system development--the 
encapsulation of heuristic processes, which are refined by 
the iterative production and testing of successive 


Procotypes. 


ee, PROTOTYPING 

The concept of prototyping as a development strategy has 
been discussed in Chapter II. The details of the 
implementation of version 0 of the PCA prototype will be 


discussed in Chapter V. 


oS, 


IV. EVALUATION OF DATA 


After the data was collected, it was quantified for 
coding into a statistical analysis worksheet. This was done 
so the data could be manipulated and analyzed with the aid 


of a computer. These steps are discussed below. 


A. QUANTIFICATION OF INPUT 
Quantification--or coding--of the data in this case 
meant the assigning of numbers to represent the values 
collected for each of the 35 variables of interest. For 
example, the 17th variable contains values to indicate 
whether an accused Marine is married or not. The values 
collected on the data entry sheet were YES (meaning the 
accused iS married) and NO (meaning the accused is not 
married). Because the MINITAB statistical analysis program 
only works with numbers, these possible responses were 
coded: 
1 - YES - The accused is married 
C= eNO - The accused is not married 
Fach of the 35 variables was so quantified. The key to 
this coding is included as Appendix A. The entire set of 
data, in coded form, was then entered into a MINITAB 


worksheet for analysis (Appendix B). 
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B. ANALYSIS OF VARIABLES 

Analysis was approached in the manner advocated by 
Simon, in that the researcher first "immersed" himself in 
the data, looking at it in different ways, from both macro 
and micro perspectives. [Ref. 11] 

The first impression gained was that some of the 
potentially useful associations apparent in the data gained 
from the infantry battalions were being masked by the 
support battalion data. Personnel in the support battalion 
are recent graduates of the Marine Corps Recruit Depot. 
Typically they have no prior service, no prior unauthorized 
absences, no disciplinary history, less than a year in 
service, are of uniform age and rank, etc. The sample from 
the support battalion reflected this, producing remarkably 
sterile data. Based only on the support battalion cases in 
the data, a reasonable inference was that if the propensity 
to flee could be predicted for this population at all, it 
would have to be based on factors other than those focused 
on in this study. Infantry units, on the other hand, lack 
this uniformity of population. The new personnel have 
already gone through the training provided by the support 
battalion, and join a population rich in variety and 
experience. It became apparent, then, that the two 
populations needed to be approached differently. The 
variables gathered, however, appeared to be meaningful only 


with reference to the infantry units. Consequently, the 


Di 


Support battalion data was removed from the worksheet, 
restricting the target population to infantry units and 
further reducing the sample size (to 44). It had been 
previously determined that any conclusions reached about the 
target population based upon the data collected would be 
tentative due to unavoidable sampling bias and small sample 
Size. The further reduction of the sample by another 
nineteen cases made this even more true. This was 
considered acceptable for the initial development of the 
prototype, however, based on the assumption that concept 
demonstration and methodology are more important in a 
version O than is absolute accuracy of either the variables 
or the output (which can be "tuned" into the system through 
subsequent versions, based on larger, more unbiased, and 
more comprehensive studies). 

Although each of the variables was looked at in a number 
of ways, the most informative proved to be through the use 
of frequency tables. Each variable for which an association 
was soucht was arranged in a matrix with possible values for 
the variable represented as columns. It was then compared 
against variable number 9 (whether the Marine fled or not), 
the possible values of which are represented as rows. 

Figure 14 illustrates a generic example. The cells formed 
by the intersection of the columns and rows contain the 


number of cases that fit into each category. 


aS 


Possible values of the 
independent variable 


Possible 
values of 
the 
dependent 
variable 





Figure 14. Frequency Table 


Total 





Figure 15. Column Percentages 


Computing column percentages facilitated comparison of 
the different values of an independent variable (Figure 15). 
If the percentages on a given row were similar across the 
columns, this was taken to indicate that the different 
values of the variable had little effect on likelihood of 
dealeGy ite 

The end-product sought was a measure of association 
between each value of a variable and the likelihood of 
flight (a value of 1 on the y-axis). A useful computation 
in this regard was the phi coefficient (4) which measures 
the change in column percentages between two adjacent 
columns and characterizes the association between the row 
variable and the column variable in terms of direction and 
strength. [(Ref. 12:pp. 463-464} A phi coefficient of a 
indicates perfect negative correlation, while +1 indicates 
perfect positive correlation. A phi coefirtecrene ler sO 
indicates no association whatever between the variables. 
The phi coefficient, however, is applicable only where the 
variable has two mutually exclusive possible values (such as 
yes and no). In other cases, the column percentages were 
compared against the percentages of the entire sample and 
probabilities were estimated based on the differences. 
Where appropriate, the significance of the differences 
between columns was measured using a two-tailed t-test based 


On a» 95> Gontidence Inecenuval™ 
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The derivation of these measures of association for each 
of the 29 independent variables is discussed below. (Of the 
35 factors, four contained administrative data, one was the 
dependent variable, and the confinement variable was not 
considered for reasons discussed earlier. This left 29 
variables with which to work.) 

1. Variables 1, 2, 3, and 9 

Variables 1, 2 and 3 were identification information 
and not intended to be independent variables for analysis 
purposes. Variable 9 indicated unauthorized absence, and 
was ae dependent variable for analysis. 

2. Variable 4: Rank 

With respect to rank, both the frequency table 


(Table 1) and the frequency table by column percentages 


TABLE 1 


RANK 


leh ak EZ E3 E4 E7 AQ 


UA 0 3 7 8 = Jk 28 
1 i 6 8 0 0) Ze: 
All 18, Ls 16 4 1 44 


weaele 2) contain useful information. First of all, the 
cumulative column at far right in the percentages table 
indicates that the sample is divided roughly in half with 


respect to the dependent variable; that is, the number who 
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fled and the number who stayed are about equal. All of the 
variables examined will reflect about this same proportion 
between those who fled and those who stayed, although the 


exact numbers may vary somewhat due to missing values in the 


TABLE 2 


RANK 


lal lee E3 E4 E7 All 
VA 0 Z 8. 54 m0 ALONG INGLE a2 
ae 70 46 50 0 0 48 


All 100 160 100 1605 Nic 100 


data. Comparing each value column (rank) with the 
cumulative column in the percentage table shows a possibly 
Significant percentage variation with respect to E-1's, 
little percentage variation from the cumulative with respect 
to E-2's and E-3's, and significant percentage variation for 
E-4's (Corporals) and above. Combining like values together 


produces Tapless. 


TABLE 3 
RANK 
Ball E2-E3 E4 & Above All 
UA 0 sie 15 (52) 5 (100) 23 (52) 
1 UR 14 (48) 0(0) 21(48) 
All 10(100)  29(100) 5 (100) 44 (100) 
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We can examine the significance of the differences 
between the column values by comparing the differences of 
mae means of two columns (u; - U5) with the size of the 95% 
confidence interval calculated using a standard two-tailed 


t-test. The results of this comparison are shown in Table 


4. 
TABLE 4 
RESULTS OF T-TEST (RANK) 

Columns Celgp = Bis) 95% Confidence Interval 
eeand E2-E3 ~21724 374 
Be-E3 and E4 

& Above -48276 OP Es 
El and E4 

& Above ae 247547 


If the confidence interval is less than or equal to 
the difference in the means, we can be 95% confident that 
the difference is statistically significant, indicating that 
the sample size 1s adequate to establish the association. 

If the confidence interval is greater than the difference of 
the means, we can be less confident in the significance of 
the difference, indicating that a larger sample size is 
recoded to clarify the association. 

The figures suggest that, out of a sample equally 
divided between those who fled and those who stayed, 70% of 


the Privates will have fled, PFC's and Lance Corporals will 
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be divided about the same as the sample as a whole, and none 
of the Corporals or above will have fled. The percentages 
for Corporals and above, however, are based on very small 
numbers, as shown in Table 1, making the 100% figure 
suspect. Experience (personal knowledge of Non-Commissioned 
Officers who fled to avoid trial) will tend to moderate that 
figure downward. These percentages roughly corroborate the 
consensus expressed during the interview phase of the study 
that greater rank generally indicated greater dependability; 
Sergeants are more dependable than Corporals, Staff 
Sergeants more dependable than Sergeants, and so on. Only 
under conditions of very serious charges would a Staff 
Non-Commissioned Officer (E-6 or above) be considered a 
flight risk. A reasonable first-cut estimate of the 
likelihood of an unconfined Marine to flee based on rank 


might therefore be: 


E=-1. (Private) 9.4.45. 70% 
E-2 (Private First-Class... 50% 
E-3 (Lance Corporal) — ieee 50% 
E=-4 (Corporal) 2.0/3 2002). eee 30% 
E-5 (Sergeant) « . .95. cece 2 0 eeeeeenemeee te 20% 
E-6 (Stati sergeant)... 10% 
E-7 (Gunnery Sergeant)) 2... 10% 


3. Type of Charges Pending 


The frequency table and column percentage table for 


this variable are combined below for convenience in’ Vabilewee 
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TABLE 5 


ioeteee f CHARGES 


0 1 2 3 4 5 7 All 
0 0(0) eS) ec SOMME? (5 0 ) MmGIaG7 mee ( 100) N0i0.0) 23 (52) 
meer 100) 8(42) 3(50) 2(50) 3(33) 0(0) HT Galigne)) 2 aleve) 


mm 4(100) 19(100) 6(100) 4(100) 9(100) 1(100) 1(100) 44(100) 


During data gathering, O values were collected for this 
variable to indicate that, while charges were not actually 
pending, they were expected. The idea was that anticipation 
of charges might generate the same sort of motivation to 
flee as the fear of the consequences of trial itself. 
Overlooked was the fact that the accused Marines were 
anticipating particular types of charges which: 

1. Would fit in one of the other categories of values, 

2. Would generate different degrees of flight motivation, 

3. Were not captured in the data. 
It was therefore determined that 0 values for this variable 
did not contribute useful information. Consequently, the 
first column is not included in the analysis. 

The next three value columns, indicating 
unauthorized absence (1), larceny (2) and drug abuse (3), 
did not vary significantly from the cumulative column 
percentages, indicating no strong association with the 
flight variable. This conclusion is based on the assumption 


that the proportion of those who fled to those who stayed in 
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the sample approximates that same proportion in the 
population itself. The baseline against which all col.umn 
percentages are measured for significance, then, is this 
50%-50% split. A variable value whose column percentages 
vary Significantly from this may indicate an association 
with the flight variable, either positive or negative. A 
potentially significant variation in the column percentages 
for value 4 (Bad checks) may indicate an inverse association 
with the flight variable, suggesting that those accused of 
writing bad checks are more likely to stay than another 
accused Marine chosen at random from the population. The 
100% figures in value columns 6 (assault) and 7 (misc. 
offenses) are based on single case entries, and are 
Cherefore suspect. 

First-cut estimates of the likelihood of flight for 


unconfined Marines based on the type of offenses charged 


might be: 
Bad Cheeks <2 gee 6 eee ere 30% 
All other offenses «2.003. 


4. Seriousness of the Charges 


The combined frequency table for this variable shows 
an unexpected result (Table 6). First of all, there are no 
extreme values in the sample; while there are six levels of 
seriousness, only the middle four are represented. A 
possible explanation for this might be that the cases 


involving the lowest level of seriousness (one minor charge) 
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TABLE 6 


SERIOUSNESS OF CHARGES 


2 3 4 5 ALI 
UA 0 0(0) 4(44) 6(60) 13(68) 23(58 
il 2(100) 5(56) 4 (40) yes 
inal Aloo Oteo) Tocrloo) 19100) 40(100) 


were disposed of quickly through non-judicial punishment 
or administrative action and perhaps were thought to not 
rise to the level of importance required for the study. On 
the other end of the scale (grave charges), it is 
conceivable that confinement was directed in all such cases. 

Secondly, the column percentages seem to suggest a 
definite negative association between seriousness and 
Memelihood of flight. This conclusion runs counter to 
conventional wisdom, manifested through the interviews, that 
likelihood of flight increases with the seriousness of the 
charge. A possible explanation for this result might be 
that Commanders, acting on this commonly accepted 
assumption, confined most of those with serious charges and 
were more lenient with those pending minor charges. This 
would leave in the target population most of those pending 
minor charges while, of those pending more serious charges, 
only the most reliable would remain. In light of the 


original caveat, that the system would apply only to those 
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who would otherwise not be confined, this unexpected 
negative association may be reasonable after all. 

The significance of the difference among the column 
values is illustrated in Table 7. It is clear from Table 7 
that confidence in the difference among the column values 


must run considerably below 95%. 


TABLE 7 


RESULITS*Or re tes . 


Columns Col isy) 95% Confidence Interval 
2 ana: 2 ~4450 ~9FE55 

2 and 4 S000 ~84547 

2 anes -oea42 ~/ Zoo 

3 and 4 7 25.0 ~-50540 

Sane, 5 REI SS WA ~4104 

4 and 5 0842 | 3935 


Acceptable first-cut estimates of likelihood of 
flight of those not confined, based on the seriousness of 


the charges might be: 


Multiple minor Charges) 72.800. e eee 65% 
One major chargéewn.c. 2.) >. ee 5o-6 
Multiple major Charges «pee 40% 
Serlous charges < 2s 55s ss..2 seem 30% 
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See conn ned 
This variable contained values to indicate whether 
the accused was confined or not. Early in the data 
gathering the scope of the study was restricted to 
non-confinees, and all cases with a positive value in this 
variable were removed from consideration. 
6. Surrendered or Apprehended 
This variable applied to those pending charges for 
unauthorized absence and indicated whether the absence was 
terminated by voluntary surrender or involuntary 
apprehension. Conventional belief is that those who 
surrender are more likely to stay than those who are 
captured. This belief may be manifested in the data by the 
fact that, of the 20 cases in which unauthorized absence was 
a pending charge, every one of the Marines surrendered. The 
assumption is that those apprehended were confined, thus 
removing them from the target population. Table 8 is the 


combined frequency table for this variable. Note the 


TABLE 8 


SURRENDERED OR APPREHENDED 


Sarr N/A All 
UA O 11(55) 12 (50) 23 (52) 
1 9(45) 12 (50) Dale 28)) 
ILL 20(100) 24(100) 44(100) 
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absence of an apprehended column, as there were no 
apprehended Marines in the sample. The N/A column contains 
those to whom the Surrendered/Apprehended distinction does 
not apply. Column percentages for those surrendering were 
virtually identical to the cumulative percentages, 
suggesting that the data tells us nothing useful in 
predicting likelihood of flig@iaw 

7. Previous Unauthorized Absence 

As the combined frequency table (Table 9) shows 


the number of prior absences in the sample ranged from zero 


TAB Eis 


PREVIOUS UNAUTHORIZED ABSENCE (INSTANCES) 


O al 2 $ All 
UA O 12 (57) 5(71) 31030) 3 (50) 23(52) 
1 9(43) P29) 7 (70) 3 (50) 21(48) 
Aula) 21( 100). er oon 10(100) 6(100) 44(100) 
to three. Column percentages seem to show erratic behavior; 


a decrease, then an increase, then a decrease in likelihood 
of flight, moving from zero to three. Considering the small 
sample size, it was felt that this result might be because 
the granularity of distinction was too fine. A more 
reasonable, at least intuitively appealing, result emerges 


when the columns are combined, as shown in Table 10. The 


WS 


TABLE 10 


PREVIOUS UNAUTHORIZED ABSENCE (INSTANCES ) 


<2 Se All 
UA O 17 (61) 6 (38) 23 (52) 
1 11(39) 10(62) 21(48) 
All 28(100) 16(100) 44(100) 


Significance of the differences between the column values is 


mmivsctrated in Table 11. 


eS ee ee 


RESCUES Clair EStl (PREVIOUS UA) 


Column ly = ey), 95% Confidence Interval 


ezeand >2 ~-23214 Sh ayes: 


First-cut estimates of likelihood of flight for 
unconfined Marines based on previous unauthorized absence 


might therefore be: 


Resomenian tye DrlOG RUA 5. sce. 6 5 0 <6 owe 40% 
Two Cie@iehet= “oleae ail U)\ air rs. 62% 
8. Previous Non-Judicial Punishments 


This variable, thought originally to hold much 
predictive promise, exhibited erratic behavior across five 
values in the sample, ranging from zero to four. 


Granularity was again suspected, so the columns were 


aE 


combined in different ways to try and bring into focus wang 
informative patterns. Column percentages for every 
combination of columns tested varied insignificantly from 
the cumulative column, indicating that the data has no 
predictive value. This disappointing result was attributed 
to the small sample size. The combined frequency table for 


thas variable is "show as Tanlee. 


AD eee 


PREVIOUS NJP (INSTANCES) 


0 1 Zz 5 4 All 
UA 0 7(50) 6(75) NO) eS) BS») 23 (52) 
at 7 (50) 225) 6(60) 5(62) 1(25) 21(48) 
All 14(100) 8(100) 10(100) 8(100) 4(100) 227ileoy 
9. Court-Martial Convictions 


Although not designed as a bivariate variable (one 
with only two possible values, indicating either the 
presence or absence of a condition), this variable 
manifested values in the sample ranging from zero (no court- 
martial convictions) to one (one court-martial conviepaenne 
This allowed the researcher to use phi coefficient 
calculation to measure the strength of association between 
the variables. Examination of the frequency table (Table 


13) suggests that some positive association exists. 
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TABLE 13 


COURT-MARTIAL CONVICTIONS 


0 1 All 
UA 0 20 (56) 3 (38) 23 (52) 
1 16 (44) 5 (62) 21(48) 
All 36(100)  8(100) 44 (100) 


Entering the tally values from the matrix quadrants into the 


phi equation: 


ad - be 
VY (atb) (c+d) (atc) (b+d) 


produces a phi coefficient of: 


Although manifesting a definite positive 
association, the small magnitude of the coefficient requires 
that the association be characterized as weak. [Ref. 12:p. 
464] 

10. Reductions 

This variable showed no significant variation from 

the cumulative across the values in the sample, suggesting 


little predictive value in the data (Table 14). The 


us 


TAB Eas 


COURT-MARTIAL CONVICTIONS 


0 1 All 
UA 0 20(56) 3 (38) 23 (52) 
1 16 (44) 5 (62) 21(48) 
All 36(100)  8(100) 44(100) 


the tally values from the matrix quadrants into t 


tO. 


ad - be 
¥(atb) (c+da) (atc) (b+d) 


Sa. phi COecrricient of: 


Although manifesting a definite positive 
ition, the small magnitude of the coefficient requ 


1e association be characterized as weak. (Ref. 12:; 


Reductions 
This variable showed no Significant variation f 
ymulative across the values in the sample, suggest 


2 predictive value in the data (Table 14). The 
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tive ears of Active Duty 

This variable had seven values in the sample, six of 
which ranged uniformly from zero to five, with one outlying 
value of 13. It initially exhibited the same sort of 
erratic behavior found in other variables with more than two 
values, and over-fine granularity became suspect. A 
Significant association came into focus when the values were 
grouped to reflect enlistment periods; that is, years in 
service from zero to three (first enlistment) were combined 
into one group, and year in service greater than three 
(second enlistment or beyond) were combined into another. 


The results are shown in Table 16. 


TABLE 16 
ENLISTMENT 
1ST 2D eR All 
UA 0 13 (41) 6 (86) 19(49) 
1 19 (59) 1(14) 20(51) 
All 32 (200) FEO) 39(100) 


Variation of the column percentages from the 
cumulative for the first enlistment was not considered 
Significant. Variation for the second grouping, however, 
was pronounced. The significance of the difference between 


the two columns is illustrated in Table 17. 


L5 


TA Bickgey 


RESULTS OF T=TEST (ENDESIME hie 


Columns (Uj tl 95% Confidence Interval 


lst and 2ner er 
greater ome ~-4057 


Table 17 clearly shows that the difference between 
the first enlistment and other enlistments is significant to 
at least the 95% confidence level. 

First-cut estimates of the likelihood of flight for 
unconfined Marines based on years of active duty might 


therefore justifiably be: 


First enlistment «2424524057. eee 50% 
Second or greater enlistment ....... 15% 


12. Population Group 


As shown in Table 18, none of the column percentages 


for any of the racial groups varied significantly from the 


TABLE 18 


POPULATION GROUPS 


Cau Blk Hisp All 
UA O 10(45) 5 (62) 2 (40) 17 (49) 
i 12 (55) 3 (38) 3 (60) 18 (51) 
All 22(100)  8(100) 5 (100) 35 (100) 
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cumulative percentages, suggesting that the data has no 
predictive value. Combining like columns produced a 


comparison between Black and Non-black as shown in Table 19. 


TABLE 19 


POPULATION GROUP SUMMARY 


Black Non-black 
VA O S62 ) 12 (44) 
il 3 (38) 15 (56) 
All 8 (100) 27(100) 


The significance of the difference between the two columns 


fm—onown in Table 20. 


TABLE 20 


REovilo OCF LT-TESL (POPULATION GROUPS) 


Columns (uy - Ud) 95% Confidence Interval 


Black & Non-black -18 pera es 


This parallels conventional wisdom manifested in the 
interviews. None of the legal officers or Commanders 
interviewed was willing to say that race was a significant 


factor in predicting unauthorized absence. 


TE 


1p ING 

This variable had nine values in the sample and 
manifested the same sort of turbulent behavior indicative of 
over-fine granularity in previous variables. The data 
suggested natural "break points" which resulted in the 


groupings shown in Table 21. 


TABLE 21 
AGE 
19-20 21-23 24-32 Alan 
UA O 20) 13 (54) 5 (83) 20(50) 
il 8 (80) 11(46) iG 20(50) 
II 10(100) 24(100) 6 (100) 40(100) 


The significance of the differences among the 


columns is illustrated im fables. 


TABLE 22 


RESULTS OF T-TEST (AGE) 


Columns (aa = sue 95% Confidence Interval 
19-20 and 21-33 -4306 2 / onl 
2l=23 and 24-32 Papa iS) Mey -4601 
19-20 and) 24-32 pees -4143 
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These column percentage variations were the most 
significant observed to this point and resulted in the 
following estimates of likelihood of flight for unconfined 


Marines based on age: 


WinclGi a2 i Greeewrecos Se. kk. 80% 
ad SDS OS ee ae 50% 
OMVETC BESS Ghee ARE oer en ee Ges 


14. Marital Status 
Column percentages showed no significant variation 
from the cumulative, suggesting no predictive value (Table 
23). This was confirmed by computation of a phi coefficient 
er -05. Since phi coefficients up to .3 are considered 
evidence of "weak" association, the magnitude of the 


coefficient was considered insignificant. 


TABLE 23 
MARRIED 
0 i et 
UA O 12s) TAT) 20(50) 
iL 12 (48) 8 (53) 20(50) 
All 25(100)  15(100) 40(100) 


i. Children 
In less than one guarter of the cases studied did 


the Marine have children. Although the column percentage 
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variations seemed significant (Table 24), they were based on 


very small numbers and thus suspect. Combining the numbers 


TABLE 24 


NUMBER OF CHILDREN 


0 1 3 All 
UA 0 16 (52) Pes) 2 (67) 20 (50) 
1 15 (48) 4 (67) 1G22)) 20(50) 
All 31(100)  6(100) a (L010 | 40(100) 


of children to form two groups, those with children and 
those without, diluted the differences to the point where no 


Significant percentage variation remained. (See Table 25.) 


TABLE 25 


NUMBER OF CHILDREN (SUMMARY) 


None One or More All 
UA 0 16(52) 4(44) 20 (5G) 
i 15 (48) ay (15(5))) 20'( 50) 
All S010) SAK So 40(100) 


The significance of the difference between the two columns 


is shown in Table 26. 


80 


TABLE 26 


RESULTS OF T-TEST (CHILDREN) 


Columns Ci =>) 2 eoneraenee Tmtcerval 


None and One 
or More Oly aah woo iG 


It was concluded that the data had no predictive value. 
Conventional wisdom holds that a Marine with children is 
more responsible than one without. This remains to be 
demonstrated statistically. 
mo. GCT 
This variable had 19 values in the sample, making 

interpretation of the column percentages difficult. A 
useful grouping of values proved to be: 

Below average (95 and below) 

peerage (95 - 105) 

Above average (105 and above) 


as shown in Table 27 below. 


TABLE 27 


GCT (INTELLIGENCE) 


<95 95-105 >105 All 
UA Oo 3 (43) 10 (63) 5 (45) 18 (53) 
1 4 (57) 6 (37) 6 (55) 16 (47) 
pael 7 (100) GonekeO) mee ( OO) 34 (100) 
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Column percentages seem to contradict the generally accepted 
feeling that more intelligent Marines are less likely to 
flee than less intelligent Marines. Rather it suggests that 
Marines of average intelligence are less likely to flee than 
those with below average or above average intelligence. 
Combining like columns produces the comparison shown 


Im Laole 2s. 


TABLE 28 


GCT-INTELLIGENCE (SUMMARY) 


Average Non-average All 
UA O 10 (63) 8 (44) 18 (53) 
a SS 7), 1 One) 16 (47) 
Pail 16(100) 18 (100) 34(100) 


The significance of the difference between the two columns 


ts Shown In erable 2c. 


TABLE 29 


RESULTS OF T-TEST (GCT) 


Columns Oa ae iets) 95% Confidence Interval 


Ave and Non-ave 18 53545 
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First-cut estimates of likelihood of flight for 
unconfined Marines based on intelligence as measured by the 


GCT might therefore be: 


CeR@ te See cin@lebC LOW. \ veksuguy ie « os. cxeualieue ses ee 50% 

CCHOnMECO) COMPOS. 0... .fieeeee ee eee. 38% 

Galt oie OE Gre Glee a ee 50% 
17. Education Level 


Data as to education level showed no reliable 
significant percentage variation from the cumulative, 


suggesting that the data has no predictive value (Table 30). 


TABLE 30 


LAST GRADE COMPLETED 


10 11 12 Le pein 
UA OO 0(0) 1 (50) 19 (54) 0(0) 20(50) 
1 2 (100) 1 (50) 16 (46) 1(100)  20(50) 
All 2 (100) 21100) 35(100) 1(100) 40(100) 


The conventional wisdom that better educated Marines are 
less likely to flee than less educated ones remains to be 
demonstrated statistically. 
18. Immediate Family in the Area 
Data as to whether the Marine has immediate family 
living in the local area showed no reliable, significant 
percentage variation from the cumulative, suggesting that 


the data has no predictive value (Table 31). The 
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Significance of the difference between the two relevant 
columns is illustrated in Table 32. The conventional wisdom 
that having family in the local area affects the likelihood 


of flight (some thought positively, some thought negatively) 


remains to be demonstrated. 


TABLE 31 


IMMEDIATE FAMILY IN LOCAL AREA 


No Yes N/A All 
OAD EEO 2 (35) 5 (56) 16 (55) 23 (52) 
il 4 (67) 4(44) 13 (45) 21 (465 
All 6 (100) 9(100) 29 (100) 44 (100) 
TABLE 32 


RESULTS "OF T-TEST CleCcaAlLyraltitiy, 


Columns (Obl = be 95% Confidence Interval 


No and Yes moe cS sys) 3 


19. Children ineschool 
As shown in Table 33, data as to whether the Marine 
had children in school showed no reliable, significant 
percentage variation from the cumulative, suggesting that 


the data had no predictive value. 
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425) See 


CHILDREN IN LOCAL SCHOOLS 


No Yes N/A All 
ae 4 (40) 1(50) 18 (56) ABLE) 
1 6 (60) 1(50) 14 (44) 21(48) 
All HOC TOO) 2¢ 100) 32(100)  44(100) 


20. Family in Quarters 
Only one Marine in the sample had a family living in 
government quarters. Obviously, no conclusions can be 
reached based on such a small representation. 
21. Parents with Separate Addresses 
This variable was included as a surrogate to capture 
the influence of "troubled" homes, as indicated by parents 
who separated either before or after the time the Marine 


enlisted (Table 34). Column percentage variation seemed to 


TABLE 34 


PARENTS WITH SEPARATE ADDRESSES 


No Yes All 
UA 0 17 (57) 6 (43) 23 (52) 
1 Sea 3) 8 (57) 21(48) 
All 30(100) 14(100) 44(100) 
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Suggest very weak association with likelihood of flight, as 
confirmed by a phi coefficient Ccompultatien of. 
22. Home of Record Near Place of Duty 
This variable was selected to capture the influence 
of having a Marine's home within three hours drive of his 
place of duty upon his likelihood of flight. Only three 
Marines in the sample fell into that category, rendering any 
potentially promising column percentage variations suspect. 
It was concluded that the data had no predictive value. 
23. Unit Awards 
Unit awards are ribbons awarded to a unit as a 
whole. It is generally felt that they are indicative of 
high morale and competency within the unit, although 
individuals may be exceptions. This variable had five 
values in the sample, ranging from zero to four. Most of 
the Marines in the sample had zero or one unit award, while 
only five had two or more. This situation seemed well 
Suited for conversion of the variable to bivariate form by 
combining all the values of one or above into one group, as 


shown in Table 35. 


TABLE 35 


UNIT AWARDS 


0 1 or more All 
UA O 5 (26) LS (P23 230520) 
i 14(74) 7 (zen 21(48) 
All 19(100) 25(100) 44(100) 
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The column percentage variations seem to indicate a 
significant negative association between possession of a 
unit award and likelihood of flight. This is confirmed by 
computation of a phi coefficient of +.45, which Anderson and 
Sclove characterize as a "medium" association. [{Ref. 12:p. 
464] Although mentioned in the interviews, this variable 
appears to have a stronger negative association with 
likelihood of flight than the experts seemed to indicate 
they might expect. 

24. Personal Awards 

This variable captured data indicating whether the 
individual Marine had received a personal award, an honor 
bestowed in recognition of individual superior performance, 
as differentiated from superior unit performance. Only one 
Marine in the sample had received an individual award, too 
small a representation for evaluation. 

25. Good Conduct Medals 

Good conduct medals are awarded to enlisted Marines 
for good behavior over an extended period (four years). 
Only four Marines in the sample had received good conduct 
medals, too small a representation for evaluation despite 
the very promising column percentage variations, as shown in 


Table 36 below. 


Sy 


TABLE 36 


NUMBER OF GOOD CONDUCT MEDALS 


0 1 4 ial 
UA 0 20(50) 2 (67) 15 (CIOs) 23 (52) 
1 20(50) esse) 0(0) 21(48) 
All AO UOO ames ieoon 1a uaian 44(100) 


This would seem to be a promising area of 

investigation during some future, more comprehensive study. 
26. Meritorious Masts 

Meritorious Masts are a lower level of recognition 
than medals, consisting of commendations awarded by a 
Commander to Marines in his unit recognizing superior 
achievement or effort. The data showed no reliable, 
Significant column percentage variations from the 


cumulative, suggesting that the data has no predictive value 


(Table 37)).. 
TABLE 37 
NUMBER OF MERITORIOUS MASTS 
0 1 2 All 
UA 0 TS 530 3 (43) 1 (10105 23 (o2Z0 
al 17 (47) a157) 0(0) 21(48) 
All 36(100) 7 (100) 1 (LOO) 44(100) 
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27. Letters of Appreciation 
Similar to a meritorious mast, a letter of 
appreciation may come from outside the unit as well. Like 
meritorious masts, the data for letters of appreciation 


manifested no predictive value (Table 38). 


TABLE 38 


belle RS OF APPRECIATION 


0 1 3 All 
UA 0 13 (BL) 4 (57) 1(50) DS (C52) 
1 17 (49) IAS) 1(50) DAL CA) 
All 35(100)  7(100) 2 (100) 44 (100) 


28. Positive Page 11 Entries 
Page 11 of the Service Record Book is a section 
where the Commander records administrative comments, 
positive, negative and neutral. As most of the Marines in 
the sample had zero or one positive comment on page 11, with 
four Marines having two or more, the variable was converted 


to bivariate form, as shown in Table 39 below. 
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TABLE 39 


POSITIVE PAGE JS eNTeR es 


0 1 or more All 
UA O 10(40) 13 (68) 23(52) 
1 15 (60) 6 (32) 21 eR 
All 25(100) 19(100) 44(100) 


Column percentage variations from the cumulative 
seem to indicate a negative association; that is, unconfined 
Marines with at least one positive page 11 entry are less 
likely to flee to avoid trial. This is confirmed by 
computation of a phi coefficient of -.28, on the borderline 
between a weak and a medium-strength association in terms of 
magnitude. 

29. Negative Page 11 Entries 
This variable was exhaustively searched for 
patterns or relationships as it is so heavily relied upon by 
commanders and legal officers in making pretrial confinement 
decisions. Despite its promise, no reliable, significant 
indications were found that the data contained predictive 


value (Table 40). 


20 


TABLE 40 


NEGATIVE PAGE 11 ENTRIES 


0 il ene segs A 
UA 0 3 (50) 20(53) DES 2) 
it 3 510) 18 (47) 21(48) 
iuligli 6 (100) 38 (100) 44(100) 


30. Marine Corps Institute Courses Completed 
The data for this variable also lacked predictive 


value, as shown in Table 41 below. 


TABLE 41 


NUMBER OF MCI COURSES COMPLETED 


0 1 or more All 
UA 0 10 (53) 12 (55) 22(54) 
1 9(47) 10 (45) 19 (46) 
All 19(100) DOH EEO) MaeeiLe te 


Even when placed in bivariate form, distinguishing between 
those who had completed at least one MCI course and those 
who had not, the calculated phi coefficient was near zero. 
31. Average Proficiency Mark and Average Conduct Mark 
The experience of the researcher and information 
gained through the interviews at the beginning of the study 


confirm that average proficiency and conduct marks are 
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relied on heavily in making the pretrial confinement 
decision. The consensus is that Marines with records of 
poor performance or conduct are less dependable. While this 
may be the case, based on the small sample used in this 
study, average proficiency and conduct marks for those 
Marines who fled were virtually indistinguishable from those 
who stayed, both as to mean and mix. The calculated means 


are shown im’ Table 42 belo. 


TABLE 42 


AVERAGE PROFICIENCY AND CONDUCT MARKS 


Fled Stayed 
Ave PRO Mark 4.2 4.1 
Ave CON Mark Cy) CORO, 


The data with respect to this variable therefore 


appeared to have no predictive value. 


SF SUMMARY OF ANALYSIS 

Recognizing the limitations of the study, principally 
the unavoidable selection bias and small sample size, 
analysis proceeded in an attempt to isolate tentative 
associations between the factors considered and the 
likelihood of flight. Implementation of these conclusions 
will constitute a first version prototype of a pretrial 


confinement expert system. The usefulness of this first 


G2 


effort lies in exploring methodologies, uncovering promising 
directions for development, and demonstrating feasibility of 
the concept. Any serious effort to complete the development 
of a functional pretrial confinement expert system will 
require a study of much greater scope and intensity so as to 
overcome the limitations mentioned previously. 

Of the 29 independent variables in the 35 data elements 
collected, eight seemed to manifest promising predictive 
value. These were: 

= Rank 

- Seriousness of the Charges 
- Prior Unauthorized Absence 
- Years of Service 

- Age 

- GCT (intelligence) 

- Unit Awards 

- Positive Page 11 Entries 

Seven of these factors exhibited associations with 
likelihood of flight that were intuitive and tended to 
Support commonly held assumptions. Seriousness of Charges, 
however, showed an association inverse to that 
conventionally supposed; that is, the data seemed to 
indicate that likelihood of flight decreased as the 
seriousness of the Charges increased. 

Twenty-one of the factors manifested no ability to 


predict the likelihood of flight, either because of the 
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limitations of the study or because no association exists. 
In most of these cases, only a better study will be able to 
determine which of these two reasons apply. 
Other surprising results were: 
- Lack of evidence of association with regard to previous 
non-judicial punishment, court-martial convictions, and 
negative page 11 entries, all of which are used heavily 


to predict likelihood of flight. 


~ Indistinguishability of proficiency and conduct marks 
between those who fled and those who stayed. 
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Vou E COEMENT OF THE PROTOTYPE 


A. IMPLEMENTATION OF EXPERT KNOWLEDGE INTO M1 
1. PCA Overview 

As mentioned in Chapter II, the Pretrial Confinement 
Advisor (PCA), version 0, was built using the M1 knowledge 
system software tool by Tecknowledge, Inc. Ml is a flexible 
expert system framework that operates primarily using a 
backward-chaining inference process. [Ref. 9:p. 4-11] 
Backward chaining is driven by the search for a value for an 
expression, which is designated as the "goal." In the case 
of PCA, the goal is an expression called "recommendation" 
which may be instantiated with one of several values 
recommending confinement or non-confinement with varying 
degrees of urgency. The value given to "recommendation" 
will depend on the degree of certainty associated with a 
second expression called "ua," representing the likelihood 
of unauthorized absence. 

Also explained in Chapter II was the fact that the 
backward-chaining inference process operates through the 
interaction of rules and facts in the knowledge base. The 
implementation of expert knowledge about pretrial 
confinement into PCA, then, consists of the translation of 
each notion into rules that produce the expression "ua" with 


a given certainty. 
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2. Notions to be Implemented 


The study isolated eight factors which seemed to 
manifest an association with the likelihood of flight, and 
gave an idea as to the strength of that association. These 
factors were: 

Sha iic 

- Seriousness of the Charges 
- Prior Unauthorized Absence 
- Years of Service 

- Age 

- GCT (intelligence) 

- Unit Awards 

- Positive Page 11 Entries 

Much of the data collected and analyzed during the 
course of the study proved inconclusive, due in great degree 
to the flaws and limitations of the study itself. Many 
potentially significant factors were not investigated 
because their values could not be determined on the basis of 
historical data. Finally, it is probable that some 
Significant factors were simply overlooked by the 
researcher. Despite these obstacles, an expert system 
allows consideration of non-demonstrable notions and 
relationships based on experience, common sense, and 
rules-of-thumb. The following additional factors were added 
to PCA based on their importance to the "experts" 


interviewed, and on the experience of the researcher: 
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- Whether Pending Charges include Unauthorized Absence 
- Surrendered or Apprehended 
- Reputation for Personal Integrity 
- Potential for Harassment 
-~ History of Alcohol or Drug Abuse 
-~ Civilian Charges Pending 
~ Significant Family Problems 
- Marital or Romantic Conflicts 
- Subjective Evaluation of Level of Maturity 
- Subjective Evaluation of Level of Self-Esteem 
- Recently Reduced by Legal Action 
3. Conversion of Probabilities to Certainty Factors 
Analysis of the data collected during the study 
isolated eight significant factors. In each case, the 
strength of the factor's association with the likelihood of 
flight was estimated either in terms of a probability or a 
phi coefficient. Translation of either of these measures 
into the M1 knowledge system language requires conversion 
into "certainty factor" form. As explained in Chapter II, 
certainty factors are somewhat analogous to probabilities, 
but span a scale from -100 (definitely not or 0 probability) 
meme rOO (Definitely or 1.0 probability). A certainty factor 
of 0 indicates there is no evidence either way (Analogous to 
.5 probability). As the end points on both scales mean 
essentially the same thing, the relationship is linear and a 


conversion equation 


oy 


cf = (200 * Pr) - 100 


where Pr represents probability and cf represents certainty 
factor, can be used to convert one to the other. 

The obvious similarity of scale between the phi 
coefficient and the certainty factor makes its conversion a 
matter of moving the decimal point two places to the right. 

A graphic comparison of these three scales is 
provided in Figure 16. 

4. Implementation of Factors 

Capturing the results of the study and the 
experience of the experts involved translating the 
predictive value of each of the factors listed above into Mi 
rules. 

a. Rank 

Conversion of the estimates of likelihood of 
flight, derived during analysis, into certainty factors 
allowed the development of the following six rules with 


respect to rank: 


- If rank = Private 
then ua = yes cf 40 
—eLf (Gank-= PPC 
then ua = yes cf 0 
- If rank = Lance Corporal 
then ua = yes cf 0 
- If rank = Corporal 
then ua = yes cf -40 
- If rank = Sergeant 
then ua = yes cf -60 


98 


FROBARILITY 
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C) ae ochke) ft. 


CERTAINTY FACTOR 
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Figure 16. Comparison of Scales 


s)e) 


- If rank 
then ua 


Staff Sergeant or above 
yes cf -80 


A rule which results in a conclusion with a 
certainty factor of 0 has no effect on the inference 
process. The primary rules in this knowledge base have 
conclusions which either add certainty to, or subtract 
certainty from, the likelihood of flight, as represented by 
the variable "ua." Rules which leave the certainty of the 
variable "ua" unchanged, that is, have a certainty factor of 
0, have the same effect as no rule at all. It is for the 
reason that during implementation the rules concerning PFC's 
and Lance Corporals were omitted from the actual PCA. The 
possible values for the proposition expression (in this 
case, rank) were also coded numerically for ease of entry. 
The actual words, instead of numbers, are used here for 
ela taint Vv. 

b. Seriousness of the Charges 

Results of the analysis with regard to 

seriousness of the charges were translated into four rules: 


- If seriousness = multiple minor charges 
then ua = yes cf 30 


- If seriousness = one major charge 
then ua = yes cf 10 


- If seriousness = multiple major charges 
then ua = yes cf -20 


- If seriousness = serious charges 
then ua = yes cf -40 
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c. Prior Unauthorized Absence 
Analysis of the data concerning prior 
unauthorized absence allowed the development of two rules: 


- If Prior-ua = less than two 
then ua = yes cf ~-20 


- If prior-ua = two or more 
then ua = yes cf 24 


dad. Years of Service 
Analysis of the data involving years of service 
allowed the development of two rules. As before, only rules 
resulting in conclusion with certainty factors different 
than O were actually implemented. 


- If enlistment = first 
then ua = yes cf 0 


- If enlistment = second or greater 
then ua = yes cf -70 


e. Age 
Analysis of the age data allowed development of 
three rules: 


- If age = under 21 
then ua = yes cf 60 


Seltt age = 21 to 23 
then ua = yes cf 0 


- If age = over 23 
then ua = yes cf -66 


f. GCT (intelligence) 
Analysis of the data related to GCT scores 
allowed development of one significant rule: 


- If GCT = average 
then ua = yes cf -24 
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g. Unit Awards 
Analysis of the data related to the possession 
of unit awards allowed the development of one significant 
rule: 


- If unit-award = yes 
then ua = yes cf -45 


h. Positive Page 11 Entries 
Analysis of the positive page 11 entry data 
allowed the development of one significant rule: 


- If pos-entry = yes 
then ua = yes cf -28 


1. Unauthorized Absence in the Charges 

The generally accepted consensus manifested in 
the interviews was that Marines pending charges for 
unauthorized absence were greater flight risks because they 
had already demonstrated their tendency to solve their 
problems by running away. This was considered especially 
true for those who are apprehended, the idea being that 
because they did not make a deliberate decision to surrender 
they still may think that running away is the solution. 
Quantification of these ideas is a subjective process, 
especially the first estimates. The resulting certainty 
factors should be the subject of "tuning" as the prototyping 
process proceeds from version to version. Reasonable 
first-cut estimates might justifiably lead to the 
development of the following rules: 

- If pending-ua = yes 


then ua = yes cf 50 


LO) 72 


- If pending-ua = yes 
and apprehended = yes 
then ua = yes cf 80 
j. Reputation for Personal Integrity 
Such a factor is doubly subjective; it requires 

a subjective evaluation of integrity, then a subjective 
quantification of that evaluation. Fine distinctions in 
this area are clearly inappropriate. Nevertheless, great 
stock is placed in this factor by those who make pretrial 
confinement decisions regularly. Based on the interviews, 


the following rules seem reasonable: 


- If reputation = excellent 
then ua = yes cf -40 


- If reputation = good 
then ua = yes cf -20 


- if reputation = mixed 
then ua = yes cf 0 


- If reputation = poor 
then ua = yes cf 50 


k. Potential for Harassment 
Marines pending charges sometimes become a 
target for low-level harassment, especially in units with 
poor leadership or unit discipline. This was a frequently 
mentioned reason for flight from such units. This notion 
can be captured in the following rules: 


- If harassment-potential = high 
then ua = yes cf 60 


- If harassment-potential = moderate 
then ua = yes cf 30 


low 


- If harassment-potential 
then ua = yes cf 0 
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l. History of Alcohol or Drug Abuse 
The consensus in this area was that substance 
abusers were less reliable because they had developed 
"escapist" ways of dealing with problems. This idea may 
appropriately be captured by the following rules: 


- If hist-abuse = serious 
then ua = yes cf 50 


-~ If hist-abuse = moderate 
then ua = yes cf 30 


m. Civilian Charges Pending 
This frequently mentioned factor was believed by 
the researcher to be a surrogate to indicate the depth of an 
accused Marine's legal problems. An accused who is pending 
both military and civil charges may perceive himself to be 
in serious trouble, increasing the motivation to flee. The 
following rule may properly capture this idea: 


- If civ-charges = yes 
then ua = yes cf 40 


n. Significant Family Problems 

A common motivation to leave the unit has proven 
to be the presence of serious problems at home. This might 
be the sickness of a loved one (which does not rise to the 
level of severity required for emergency leave), the 
floundering of a family business, or an emotional crisis 
where the Marine sees his moral support as critical. Such 
unauthorized absence may occur without other charges 
pending. The following rule attempts to capture this 


factor: 
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- If fam-problems = yes 
then ua = yes cf 30 


Oo. Marital or Romantic Conflicts 
Highly emotional romantic conflicts were 
universally cited as a common motivation for unauthorized 
absence. The following rule attempts to capture this idea: 


- If rom-prob = yes 
then ua = yes cf 30 


p. Level of Maturity 
This requires a subjective evaluation, but can 
be based upon objective criteria, such as job performance, 
timely payment of debts, volunteer work in the community, 
demeanor, etc. The following rule attempts to capture this 
idea: 


- If maturity = high 
then ua = yes cf -40 


- If maturity = moderate 
then ua = yes cf 0 


- If maturity = low 
then ua = yes cf 50 


q. Level of Self-Esteem 
This factor is related to maturity, but is 
difficult to determine from objective criteria. It must 
rather be established subjectively based on the accused's 
demeanor during the pretrial confinement interview. The 
following rules apply: 


- If esteem = high 
then ua = yes cf -40 


- [Tf esteem = moderate 
then ua = yes cf 0 
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- If esteem = low 
then ua = yes cf 40 


r. Recent Reduction in Grade 
Reduction in grade is a serious punishment in the 
Marine Corps. In addition to the penalty in reduced pay, the 
Marine suffers a loss of authority and esteem in the eyes of 
his peers. He iS now on an equal footing with those who 
previously were subordinates. The humiliation of such a 
punishment is often credited as the cause of unauthorized 
absence. The following rule captures this idea: 
- If recent-reduction = yes 

then ua = yes cf 40 
Be IMPLICATIONS OF VERSION 0O 

Throughout this chapter the tentativeness of the ideas 
incorporated in the rules has been stressed. The concept of 
prototyping allows some flexibility in the initial 
development of a project in order to establish a starting 
place for further refinements. A common danger in 
prototyping, however, is that version 0 is accepted by the 
users for testing, and is used indefinitely without 
undergoing further development. [(Ref. 2:Ref. 7] While 
regrettable in any prototyping project, this practice would 
be especially inappropriate with regard to PCA. The study 
upon which it is based was extremely limited and freighted 
with caveats; the interviews from which expert opinion was 
solicited were short and limited to a small population of 


experts, and allowed no opportunity for follow-up. The 
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rules proposed in this chapter cannot confidently be 

considered more than a foundation upon which to build with 
further study and with field testing. The implication of a 
version 0 is that there will be a version 1, version 2, and 


so on until satisfactory performance is demonstrated. 
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VI. CONCLUSIONS AND RECOMMENDATIONS 


A functional version O of the Pretrial Confinement 
Advisor prototype was developed based on the rules outlined 
in Chapter V. The program listing of this expert system is 


included as Appendix D. 


Ae CONCEUS 2ONS 
Several useful conclusions become apparent when the 
results of the project are measured against the original 
research questions. 
1. Question #1 
From the information normally available to a Marine 
Corps Commanding Officer, can factors be identified that 
will enable him to predict whether or not an accused Marine 
will attempt to escape to avoid trial by court-martial? 
Despite significant limitations, several such 
factors were identified. More importantly, promising areas 
and lucrative directions were pointed out that seem ripe for 
further study. It 1s reasonable to infer that with more 
time, effort and funding, much more can be learned about 
predicting unauthorized absence. This chapter contains 
recommendations for proceeding in this effort. The answer 


to the first research question is unquestionably "yes." 
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2. Question #2 


Can such factors be incorporated into a rule-based 
expert system to advise commanders on the pretrial 
confinement decision? 

The factors identified in the study were analyzed 
for predictive value, combined with the expert opinion of 
experienced practitioners, and implemented into a functional 
prototype of the Pretrial Confinement Advisor, built upon 
the M.1 knowledge system software tool. While the 
recommendations of the system lack refinement, the concept 
has been demonstrated to be feasible. The answer to 
research question #2 is "yes." 

3. Question #3 

Can a method be devised to determine if the use of 
this expert system results in a net benefit to the units 
that employ it? 

The answer to research question #3 is also "yes." 
The recommended field testing procedures are discussed 


below. 


B. RECOMMENDATIONS 

As mentioned previously, production of a version 0 
prototype is only the first step in the prototyping 
development process. Version 0 is tested by the intended 
user, who provides evaluation input leading to the 
development of an improved version 1. Version 1 is then 


evaluated, producing input leading to the development of 
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version 2, and so on. Beyond this, however, two specific 
recommendations are offered. 
1. A Better Study 
The limitations of the study were stressed 
previously. As the project progressed they became more and 
more apparent. Version 1 should not proceed without 
overcoming the handicaps of the original study, namely: 

- Reliance upon historical data. Because many potentially 
useful factors known to a commander at the time of the 
decision are not recorded, reliance upon historical data 
severely restricts the scope of the study. Also, as 
most of data used was contained in the Service Record 
Books (SRB), and as SRB'S were not randomly available, 
selection bias was introduced into the sample, the 
strength and direction of which was impossible to 
determine. 

- Time and Funding Limitations. Because of these limits, 
the interviews were rushed and shallow, with no 
opportunity for follow-up. Data gathering was also 
rushed, resulting ina very small sample. 

It is recommended that future studies overcome 


these by: 


- Focusing on a larger number of units over a longer 
period of time (six months or more). 


- Using a more comprehensive data entry sheet addressing 
all potentially relevant factors. 


- Capturing data from all cases referred to trial in the 
units studied, thus eliminating one source of selection 
bias. 


- Capturing data at the time the pretrial decision is 
made, thus assuring availability of relevant factors. 


This procedure will ensure a large enough sample to 
allow confirmation or negation of the conclusions reached in 


the original study. 
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2. eruela Testing 


Addressing the third research question, determining 
the usefulness of the Pretrial Confinement Advisor, will 
require field testing over an extended period (six months or 
more). The procedure should involve a concept known as 
"parallel operation," which generically means running new 
system at the same time as the old and comparing the 
results. Data for each Marine referred to trial (not 
confined) would be entered into PCA and a recommendation 
recorded. The Commander, on the other hand, would make his 
pretrial decision in the normal way, uninfluenced and 
unaware of the PCA recommendation. At this stage, the 
Commander could not be aware of the PCA recommendation 
because his uninfluenced decisions form the "control" 
against which the PCA output will be compared. Notation 
would be made in the records to indicate those who fled and 
those who did not. At the end of the field test, the 
results would be compared to determine if the use of PCA 
would have manifested an improvement over reliance on the 
commander's judgement alone. 

More extensive field testing might involve full use 
of the system by comparing error rates of PCA-assisted 
Commanders with error rates of unassisted Commanders. Care 
should be taken throughout to emphasize that PCA is an aid 


to--not a replacement for--the Commander's judgment. 
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APPENDIX A 


DATA CODING KEY 


Description and Legal Values 


Data Entry Sheet Number 
(1-64) 


Type 


Unise 


Rank 


Type 


Of Unt 
ie iiraniery.) Battalion 
2 - Support Battalion 


Designation 
1 =o72 


ONA OPW NN 


SNOOP WN FE 


175 
375 
PL eS) 
7 / 
27 7 
3/9 
Sper san, ITS 


Private 

Private First Class 
Lance Corporal 
Comeerna | 

sergeant 

Staff Sergeant 
Gunnery Sergeant 


of Charges Pending 


NOOO PWN FO 


- No Charges 


Unauthorized Absence 
Larceny 

Drug Abuse 

Bad Checks 

Disrespect 

Assault 

Miscellaneous Charges 


Seriousness of the Charges 
1 - One Minor Charge 
2 - Multiple Minor Charges 
3 - One Major Charge 
4 - Multiple Major Charges 


a3 


1G 


aah 


VZ 


ik3 


14 


2 


16 


A 


18 


5 - Serious Charges 
6 - Grave Charges 


Confinement 
O - Not Confined 
1 - Confined 


Surrendered or Apprehended 
O - Surrendered 
1 - Apprehended 
2 - N/A (Charges do not include UA) 


Fled to Avoid Trial 
O - Did Not Flee 
1 - Fled 
2 - N/A (Was Confined) 


Previous Instances of unauthorized Absence 
(O-N) 


Previous Non-Judicial Punishments 
(OT) 


Court-Martial Convictions 
O - None 
1 - One Summary Court-Martial 
2 - One Special Court-Martial 
3 - Multiple Courts-Martial 


Reductions Resulting from Legal Action 
(O-N) 


Years of Active Duty 
(O-N) 


Population Group 
1 - Caucasian 
2 oO vael 
3 - Hispanic 
4 - Asian 


Age 
(O-N) 

Marital Status 
O - Not Married 
1 - Married 


Ch plaren 
(Osh) 


114 


IY 


2:0 


ZAM 


22 


23 


24 


25 


26 


Z/ 


28 


Zo 


30 


Bl 


S2 


GCT (Intelligence) 
(N) 


Last Grade Completed (Education) 
COS Oa 


Immediate Family in Local Area 
O=S-No 
1 - Yes 
2 - N/A (Unmarried) 


Children in Local Schools 
Oe = No 
1 - Yes 
2 - N/A (No Children) 


Family Living in Government Quarters 
Oo) Niro) 
1 - Yes 
2 - N/A (Unmarried) 


Parents with Separate Addresses 
O-2=— No 
1 - Yes 


Home of Record within Three Hours Drive 
of Place of Duty 

O = No 

1 - Yes 


Number of Unit Awards 
(O-N) 


Number of Personal Awards 
(O-N) 


Number of Good Conduct Medals 
(O-N) 


Number of Meritorious Masts 
(O-N) 


Number of Letters of Appreciation 
(O-N) 


Number of Positive Page 11 Entries 
(O-N) 


Number of Negative Page 11 Entries 
(O-N) 


ELS 


a3 


34 


Bae, 


MCI Courses Completed 
(O-N) 


Average Proficiency Mark 
(0.0-5.0) 


Average Conduct Mark 
(02 0-570) 


dhkG 


AFFENDIX & 
DATA IN MINITAB WORKSHEET FORMAT 
cl C2 C3 C4 C5 C6 C7 C8 C9 C10 Cll Cle eis 


MTB > retrieve ‘aptc! 
mop > print cl-c35 


ROW 


OOOCnHnOON CCC CC nt tt HO nt Onn HON COON TFOmnTtONOCONCOCOmnROOCOOCOONCOCOOoOOoOOoOOoOCOoOCcOCOOoOCOoOCOC 


oqoooo0ceoeoo°oc°cn eee eo FFoooo oO MO nO OmMmmnAOooooooOoO nNhoOOmrmmaoaooceoeooc°cnoeo°oooo°o°o°oeoeo 


COC KNNMOOCRHOARNMAMATIENMTONNOOTMOMOON ON TFHAMNONAMNCOOCOOCOOOoOOoOOoOOoOrF 


OOOCON TFNCOOCFRORMMANOCOATMNNNOANOONOOCTOOMOARNMNOCOOOCOOMNOCOONOOoOCcCOCcCOOCOCOOMOo 


AQ KH HAH HAHOOCON CHOHOOCHHOOCOCOOCOHOOCCOC HR TAHHOTHTAHOTHOHOOCOHOOCORN AAA AA AA AA Ae 
NNOONCOCOONNNAOODONNNNNOOONNNONONNNOONOOONONNNN NNN ANN ANANAIAN AIAN 
T7ODMWMVMV@C@OCCOCOOCOHFhOOCOCOCOCOCOCOCOCOCOCCOCOOCCOCOOCOCCOCOOCOCOCOOCCCOCOOCCOCOCOCCCCCCCCCCCCSO 
MUA TMU WWM WA AINA NST KK TOTO M MM NMMOTM SK KM TMMMMMUWY Kt KK OK OK KK OK OK OK MK OK OK 
NM AAPA ete TT TH HAH HONVMTM AA ART RNA TA TOORNMA AANA NOTMOCOCOOOCOOCOOCOoOCCOoOCCOCCO€O 
MPTMAIMMAIMANNANN NA TeHMOAN AMA TMAMMANMAN KR AMMAR NM TMM AN SAAN RAN N SNS 


oe Ao ore oe ce ce Be oe oe oe oe Boe coe Boe ce Be Boe Beco Be Roe oe oe Bee Be cee cee ee eee ee ee ee ee ee oe ee oe ee ee ee Bee Boe Ree eee Ree Ree Rae kOe OO RO Oe Rene ne monet 


ANMTWUOR ODOANMTMOOR ODOTAM TM OR ORHOANAM TM OR OMBROANMFNOKR ODOARNM TM WOR 
Axes HHH HAHNNAANNNNN NN MM MMMMMMMMmM cer rrrrrwcws TFWM WNMWWWN 
AaANMTFPMOK OBDOANM TWMWOKR DHAOAAMFTFMOKR ODOHANM TM OR OKDOAMNAMTFM OR OROANMTMWON 
San HHH HHH A HNNNNN ANNAN MMMMMMMmMMMorsrsrrr TTT TT MMWnmMwoy 


eooooo0oe& 


ooooeocoe 


oOoonooe 


ooaoaoo°oe 


Soon nH 


SOON ANAC 


oooo°oeoe 


ar KML) K 


oA 1.0.0 © 


NANAN AO 


00 00 00 00 00 00 00 


NAAN AAO 


OMRONnNM sy 
UW) U1 .0 10 10 10 810 
OHROHnNM vst 
LU 30 30 10 80 810 


C14 C15 C16 Cl? C18 C19 C20 C21 C22 C23 C24 C25 


ROW 


OCO0OCOCOnQOQOCOOneCeCcoCcoeooeoonKooooo°o°oo 


OCOOAHO AAO TOCOOTnHROOO OHNO Hneoenoonoodre 


NONNOONONNNNNONOONNNNAN NANA AN ONAN 


NONNNONONNNNNONOONNNNANNN ONAN AN A 


NANNOONANNNNNONOANNNNNNANN NANA 


NKNNANN AN KN KK KNONNN ANNAN NAN AAA 
HoH AAA et pe Meee ee Noe Nee Ren he he ee 
oO *K*® OK OK MON KOK OK OK OR ODE K OO TON AADH KN DO 
ao 0 Ano Oo ANARnRO BDARTRDOND OAKHAM 

] + A A Ane —= sx 


OHeOeOnROOoOOoOKOoOK KORTAOmMOoOKoococo ooo oeoooOoo 


OSOHOOCOCTnOAKOKX KOTnGCAAKOOCOOOORFOOoOOoOndo oOo 


aAaKHNAM AR KA K KMOM AK KK ANA R AA NTNM AAS 


AMONNMPTMON KN KKNANMAKMNATPE TT NAN ae 


ANMPULwWem 0H OANA Me ULOR 00 oO 
An AMAHnMH AHHH 


Jobs 


MDOCOCOOCOCCOFOOCMQACAOQOCOCOOCOCOCOCOCOOQC0CoOoOoOoOoOoO°0 oS 


DOD COOHRHOOCOOCOFnHOOOCOOFRORHROOD OO FAA AAA HnOOeR- 


NNNONSCOCONONNONNNNNNNNNNNN NNN AANA 


NUN ANANONONNONNNNANNNNNNNNN NNN ANNAN 


NNN ANBAR ANONNONNNNNNNNNNNN NNN NAN 


ee Re Re De Ne Be eB ee Re ee Re ee ee ee 


© X nm KN 
o NAD OO 


102 
108 


Im .o 
Nore 
ie 
COOMOTnOTFnOTFOOMaACCOCocCoOoacaaaqaCoCoeoooeCoeCoOoAoOoOoOoo 


OnAOnOARRATAORFOOCOTFOCOAOaCaoaooaooocooeCoOOoOOoOoOOoOOoOoo Oo 


Aaa KNM AR ANN KNM AAA AAA RRA ANA AAA AAA MmM 
— 


NAOMNNN A AMKMMMN@GeQQo0O0CoOoOoQCoCoOCoOoCoOoOoOoOo0O°o0o 
= 


C26 C27 C28 C29 C30 C31 C32 C35 C34 C35 


ROW 


Tew 
rwrw 


Naw 
wwe 


ooo 


ooo 


ooe 


ooe& 


aNN 


IAL: 


COmMMORD K K CON FOTTOUNDNADMAADOTOMIOAMNUOMNMTAKMNMNE DMON ST 


se © @© @ @ mmm me Be Be eae 


e® @e@ @© @ @© 6 fm wm Mm OB OB Be a a A a BG ee A 


OCOnAKRNOK KMOTOTRHOONTOMNOMMOHOONKOOOTOOONATS 


N 


NTMMONONMM ATOM TIENNMOMANNONMMUOMAMNHOMNNN Tan 


OMHFOOCOOCOHRHOOC OO HO THOOTnATATOONTOOHTnOOHnOOOHnOOORHnN 


AHAMoaanceaeoeoeooonOoooooomnoaoooeoooeoeooeoonaoooon]s 


COHnODDOMOOCCDODOCOOOOOHOONOCOMOOCOCOOOOOCOOOOoO nOOoOnoOnde 


oomoocooooc*#”esoooo0eoeooeoeoee O@rmnancncooococooowroooooo°o9qooe 


CqCooooooooooooocooeoeooeoocomoooooooocnnooo0ooeo°eoeo0cd & 


OMT OOCOC OC HF HOOC OHO TnHOONNN HO FAA eA Hee HOnOnHoonH oT - 


TWMWOK DHOHANMTMOR OD 
Sees estes 


N~OMN ROAR THAMN TM AM AAMAS) 


So © © Me 


TAN SrTrerrrr rrr rarer ore er oro 


MUA TAN AMA TAMN TN AMON AMMAN 


Sr 2 


rmmweerrowrrrrrrre rere 


Nocoooooo0onoodocooooooo°o°oooe 


TNRMOCOCMOOCOCOCOoCoe nooo nooo 


peAaoaooeoocacjcoooooooaooooooooo 


eq ocoooaocaoecocoacac#ooooooooo Se 


ooooconcocoondoooqc‘9#aoooooooos 


ooococoooqoeaoca*eococooooooo°oo]e 


oooo0eocooeoeooeoocoeoo°oo9°c”]aea 


ar-AOoOoooeoeoeoceoaaoojoooooooo 


RK 


XXX Minitab Release 5.1 ®¥®® Minitab, Inc. 
Storage available 167334 


MTB > stop 
IBM VM/CMS, 


Jak 


AFFENDIX C 


MINITAB OUTFUT 


MTB > table c9 cG 


ROWS: C9 COLUMNS: CG 
1 2 3 & 7 
0 3 7 8 G ME 
1 7 6 8 0 0 
ALL 10 13 16 q st 
CELL CONTENTS -= 
COUNT 
MTB > table c9 cG; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: CG 
1 2 3 G 7 


0 530.00 D900 50.00 100.00 100.00 
| 70.00 46.15 50.00 = == 
ALL 100.00 100.00 100.00 100.00 100.00 


CELL CONTENTS == 


% Ch ICGL 
MTB > table c9 c5 
ROWS: C9 COLUMNS: C5 
0 l Z 3 G 
0 0 ll 3 2 6 
uM G 8 3 2 3 
ALL G 19 6 4 9 
CELL CONTENTS. —— 
COUNT 


122 


ALL 
23 
G4 


ALL 


5272) 
G7 To 
100.00 


— Oo On 


—r © ~~ 


MTB > table c9 c5; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C5 
0 1 2 
0 -- 57.89 50.00 
1 100.00 42.11 50.00 
ALL 100.00 100.00 100.00 
CELL CONTENTS -- 
% OF COL 
MTB.> table c9 c6 
ROWS: C9 COLUMNS: C6 
2 3 ~ 
0 0 G 6 
1 2 5 G 
ALL 2 9 10 
Cees CONTENTS -= 
COUNT 
MTB > table c9 c6; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C6 
2 3 G 
0 -- GG.GG 60.00 
1 100.00 55.56 40.00 
ALL 100.00 100.00 100.00 
CELL CONTENTS -- 
% OF COL 


50.00 
50.00 
100.00 


68.492 
31.58 
100.00 


IhA& 


G 
66.67 


S305 
100.00 


ALL 
23 
40 


ALL 


57.50 
42.50 
100.00 


6 
100.00 


100.00 


fe 


100.00 
100.00 


BEL 


By fal 
47.73 
100.00 


MTB > table c9 c7 


ROWS: C9 COLUMNS: C7 
0 ALL 
0 Paes 23 
1 21 21 
ALL GG GG 
CELL CONTENTS -- 
COUNT 
MTB > table ¢9 c7; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C7 
0 ALL 
0 RAE ATA S2ecr 
1 47.73 G7.73 
AGL. 200. 010 100.010 
CEEE CONTENTS —— 
7 OPO 
MTB > table c9 c8 
ROWS: C9 COLUMNS: C8 
0 2 ALL 
0 11 12 23 
1 9 12 zl 
ALL 20 24 G4 
CELL CONTENTS -- 
COUNT 


124 


MIB. > table c9 c8; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C8 
0 2 Ul 
0 55.00 50.00 See 
1 45.00 50.00 47.73 
ALL 100.00 100.00 100.00 


CEPR ZCONTENTS == 
% OF COL 


MTB > table c9 cl0 


ROWS: C9 COLUMNS: C10 
0 ] 2 
0 12 5 3 
] 9 Z 7 
ALL 2l 7 10 
CELL CONTENTS -- 
COUNT 
MTB > table c9 cl0; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C10 
0 ] 2 
0 57.14 71.93 30.00 
1 G2.86 28.57 70.00 
ALL 100.00 100.00 100.00 
CELL CONTENTS -- 
% OF COL 


J25 


NWN WG 


3 


50.00 
50.00 
100.00 


ALL 
23 
44 


ALL 


SY ae ae | 
G/.15 
100.00 


MTB > table c9 cll 


ROWS: C9 COLUMNS: Cll 
0 1 Fa 
0 7 6 4 
1 7 2 6 
ALL 14 8 10 
CELL CONTENTS -- 
COUNT 
MTB > table c9 cll; 
SUBC> colpercent. 
ROMS: C9 COLUMNS: Cll 
0 1 a 


0 50.00 75.00 40.00 
1 50.00 25.00 60.00 
ALL 100.00 100.00 100.00 


CEEE SCONDENTO=S— 
% OF COL 


MTB > table c9 col2 


ROWS: C9 COLUMNS: Cl2 
0 i! ALL 
0 20 3 23 
1 16 5 fal 
ALL 36 8 G4 


CELE CONTENTS. == 
COUNT 


NZS 


COlnWw WG 


3 


ot ao 
62.50 
100.00 


Rms DS 


4 


700 
25.00 
100.00 


ALL 
23 
44 


AL 


be Fan 
47.73 
100.00 


MTB > table c9 cl12;3 
SUBC> colpercent. 


ROWS: C9 COLUMNS: Cl2 
0 1 AEE 
0 55.56 37.50 De.er 
i GG.44 62.50 G7 .73 
ALL 100.00 100.00 100.00 


CEEE CONRENTS -— 
7, 0G COU 


MTB > table c9 cl3 


ROWS: C9 COLUMNS: C13 
0 1 2 
0 LS 6 a 
1 ll 6 5 
ALL 26 12 6 
CELL CONTENTS -- 
COUNT 
MTB > table c9 cl13; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C13 
0 1 2 
0 57.69 50.00 53555 
1 G2.31 50.00 66.67 
ALL 100.00 100.00 100.00 
CELL CONTENTS -- 
% OF COL 


ey 


ALL 
23 
44 


AL 


Dee ee 
G7.73 
100.00 


MTB > table c9 ¢14% 


ROWS: C9 COLUMNS: C14 
0 1 2 
0 0 5 4 
1 1 5 9 
ALL | 10 15 
CELE CONTENTS = 
COUNT 


MTB > table c9 c14; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C14 
0 i 2 
0 ae 50.00 a0. 77 
1 100.00 50.00 69.23 
ALL 100.00 100.00 100.00 
CELL CONTENTS = -= 
% OF COL 


MTB > table c9 cl5 


ROWS: C9 COLUMNS: C15 
1 2 3 
0 10 5 2 
il 4 3 3 
ALL 22 8 > 


CEtL “CONTENT Su==— 
COUNT 


OOD IN WW 


3 
50.00 


SUR0U 
100.00 


ALL 
Wye 
25 


LES 


int IN DN 


80.00 
20.00 
100.00 


— © — Wn 


100.00 


100.00 


— © WN 


iS 
100.00 


100.00 


ALL 
i 
39 


ALL. 


48.72 
51-2 
100.00 


mrp > table ¢c9 cl15; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C15 
1 fe 3 
0 45.45 62.50 40.00 
1 54.55 37.50 60.00 
ALL 100.00 100.00 100.00 
CEEE CONTENTS -- 
% OF COL 


MTB > table c9 cl6 


ROWS: C9 COLUMNS: C16 
19 20 er 
0 0 2 7 
l 2 6 5 
ALL 2 8 HZ 
32 ALL 
0 l 20 
l 0 20 
ALL l G0 


Sire CONTENTS -- 
COUNT 


MTB > table c9 cl16; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C16 
19 20 21 
0 == 25.00 267.50 
] 100.00 75.00 41.67 
ALL 100.00 100.00 100.00 
oe ALL 
0 100.00 50.00 
1 == 50.00 
ALL 100.00 100.00 


ALL 
48.57 


51.43 
100.00 


22 


“IN DS 


22 
57.14 


42.86 
100.00 


dy 20) 


23 


UI WN 


23 


40.00 
60.00 
100.00 


24 


NON 


24 
100.00 


100.00 


25 


Ne pH 


Zs 


50.00 
50.00 
100.00 


30 


mM Oe 


30 
100.00 


100.00 


CELL CONTENTS == 
% OF EOL 


MTB > table c9 cl7 


ROWS: C9 COLUMNS: C17 
0 1 ALL 
0 13 7 20 
1 TZ 8 20 
ALL 25 jee, 40 


CEEL CONTENTS <= 
COUNT 


MTB > table c9 cl7;3 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C17 
0 1 ALL 
0 52.00 46.67 50.00 
i G8 .00 i Be 50.00 
ALL 100.900 100.00 100.00 


CELL CONTENTS === 
% OF COL 


MTB > table c9 cl8 


ROWS: C9 COLUMNS: C18 
0 1 3 
0 16 c Eg 
] 15 ~ 1 
ALL 31 6 3 


CELE CONTENTS. <= 
COUNT 


SO 


ALL 
20 
40 


tbo > table c9 cl18; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C18 

0 | 3 
0 al 61 55459 66.67 
I 48.39 66.67 59.55 

ALL 100.00 100.00 100.00 


@eet CONTENTS == 
% OF COL 


MTB > table c9 ¢l19 


ROWS: C9 COLUMNS: C19 
80 87 89 
0 1 0 l, 
1 1 1 0 
ALL 2 I) 1 
97 99 102 
0 S 2 
1 1 0 2 
ALL 2 3 4 
116 117 124 
0 1 0 0 
l 1 1 1 
ALL 2 1 1 
feet CONTENTS -- 
COUNT 


ALL 
50.00 


50.00 
100.00 


92 


— On 


107 


ALL 
18 
34 


1,31 


ao 


—m oO 


108 


NOR 


94 


ae on) 


109 


On 


95 


HO - WReEA) 


96 


Om Ww BONN 


MTB > table c9 619; 
SUBC> colpercent. 


ROWS: C9 
80 
0 50.00 
1 50.00 
ALL 100.00 
97 
0 50.00 
l 50.00 
ALL 100.00 
116 
0 50.00 
l 50.00 
ALL 100.00 


CECE. CONTEMES == 


MTB > table c9 c20 


ROWS: C9 
10 
0 0 
1 2 
ALL Z 


CELL ‘CONTENTS <== 


COLUMNS: C19 
87 89 
== 100.00 
100.00 = 
100.00 100.00 
99 102 
100.00 50.00 
= 50.00 
100.00 100.00 
ey, 124 
100.00 100.00 
100.00 100.00 
7A ORICOL 
COLUMNS: C20 
sia WZ 
1 19 
uf 16 
2 52 
COUNT 


92 
100.00 


100.00 
107 


0.00 
0.00 


ALL 
52.94 


47.06 
100.00 


hm 
Qo 


134 


93 


100.00 
100.00 


108 
100.00 


100.00 


94 


100.00 
100.00 


109 
100.00 


100.00 


95 


66.67 
35 ae 
100.00 


Tit 


100.00 
100.00 


96 


50.00 
50.00 
100.00 


113 
100.00 


100.00 


MTB > table c9 c2Z0; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C20 
10 1 Mr 13 ALL 
0 i 50.00 54.29 aad 50.00 


1 100.00 50.00 65:71 100.00 50.00 
ALL 100.00 100.00 100.00 100.00 100.00 


CELE SCONTENTS == 
%Z OF COL 


MTB > table c9 c2l 


ROWS: C9 COLUMNS: C21 
0 1 Z ALL 
0 2 5 16 23 
1 G G 13 21 
ALL 6 9 29 GG 
CELL CONTENTS -- 
COUNT 
MTB > table ¢c9 c2]1; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C2] 
0 1 2 ALL 


0 B95 55.56 eee 4 AR | 
1 66.67 GG .44 GG.83 G7 .73 
ALL 100.00 100.00 100.00 100.00 


CEoELS CONTENTS == 
ZO (COL 


i3o3 


MTB > table c9 c22 


ROWS: C9 COLUMNS: C22 
0 1 Z ALL 
0 G 1 18 Zs 
rf 6 1 14 21 
ALL 10 Za Sie GG 
CELL CONTENTS -- 
COUNT 
MTB > table c9 c22; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C22 
0 i! 2 ALL 


0 40.00 50.00 56e2 Dysart! 
it 60.00 50.00 43.75 G7 .73 
ALL 100.00 100.00 100.00 100.00 


CELL. CONTENTS === 
% OF COL 


MTB > table c9 ¢23 


ROWS: C9 COLUMNS: C23 
0 1 2 ALL 
0 6 1 16 23 
1 8 0 13 21 
ALL 14 l 29 G4 


CELUSCONTENT Ss 
COUNT 


134 


Mioeeetable C9 C23; 
SUBC> colpercent. 


ROWS: C9 COEUMNS: C23 
0 1 2 
0 42.86 100.00 Soak? 
1 57.14 =— 44.83 


ALL 100.00 100.00 100.00 
CECE CONPENTS -- 


% OF COL 
MTB > table c9 c24 
ROWS: C9 COLUMNS: C24 
0 1 ALL 
0 17 6 23 
1 13 8 ae 
ALL 30 14 44 
CEE CONTENTS == 
COUNT 


MTB > table c9 c24; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C24 
0 1 ALL 
0 56.67 42.86 Sarr ad | 
1 43.33 57.14 47.73 
ALL 100.00 100.00 100.00 


CELESCONTENTS == 
A {ile 1618) © 


igs 


ALL 


Bia | 
47.73 
100.00 


MTB > table c9 ¢25 


ROWS: C9 COLUMNS: C25 
0 1 ALL 
0 21 1 Ze 
i 19 2 21 
ALL G0 3 G3 
CELL CONTENTS -- 
COUNT 
MTB > table ¢9 eZ5; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C25 
0 l ALL 
0 52.50 S5555 51.16 
1 G7 .50 66.67 G8 .84 
ALL 100.00 100.00 100.00 
CELL CONTENTS == 
% OrSCOL 
MTB > table c9 c26 
ROWS: C9 COLUMNS: C26 
0 1 Ya 
0 5 14 3 
1. 14 6 0 
ALL 19 20 3 
CELL CONTENTS -- 
COUNT 


3 '6 


—e Ce WG 


ALL 
23 
G4 


MIB > table c9 c¢26; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C26 
0 1] Z BS q 
0 26.92 70.00 100.00 —— 100.00 
1 73.68 30.00 -- 100.00 -- 
ALL 100.00 100.00 100.00 100.00 100.00 
CELL CONTENTS -- 
A 0s O16). 
MTB > table c9 ¢27 
ROWS: C9 COLUMNS: C27 
0 l ALL 
0 Ze 1 25 
1 “al 0 21 
ALL G3 l GG 
CELL CONTENTS -- 
COUNT 
MTB > table c9 c27; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C27 
0 l ALL 
0 51.16 100.00 Dowel 
1 48.84 == G7.73 
ALL 100.00 100.00 100.00 


CELE CONTENTS =- 
% OF COL 


P37 


ALL 


S2ived 
vara) 
100.00 


MTB > table c9 c28 


ROWS: C9 COLUMNS: C28 
0 1 G 
0 20 2 1 
1 20 l 0 
ALL G0 3 1 
CELL CONTENTS === 
COUNT 
MTB > table c9 c28; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C28 
0 l 4 
0 50.00 66.67 100.00 
1 50.00 335455 alee 
ALL 100.00 100.00 100.00 
CELL CONTENTS == 
Z20FseGr 
MTB > table c9 ¢29 
ROWS: C9 COLUMNS: C29 
0 l 2 
0 19 5 l 
1 17 4 0 
ALL 36 rf 1 


CEBL CONTENT Sia 
COUNT 


rss 


ALL 
23 
44 


ALL 
BZ ee 
G4 


tt 35 
100.00 


ALL 
25 
44 


MTB > table c9 c29; 
SUBC> colpercent. 


ROWS: C9 
0 
0 52.18 
Ih G7 .22 
ALL 100.00 


CELL CONTENTS == 


MTB > table c9 c30 


ROWS: C9 
0 
0 18 
I v4 
ALL oo 


COLUMNS: C29 
1 2 
42.86 100.00 
57.14 a 
100.00 100.00 
% OF COL 
COLUMNS: C30 
1 3 
4 1 
3 1 
7 ic 


CeELVCONTENTS -—- 


COUNT 


MTB > table c9 c30; 
SUBC> colpercent 

* Subcommand does not end in 
SUBC> colpercent. 


ROWS: C9 
0 
0 51.43 
51.43 
1 48.57 
48.57 
ALL 100.00 
100.00 


COLUMNS: C30 

1 3 
57.14 50.00 
57.14 50.00 
42.86 50.00 
42.86 50.00 
100.00 100.00 
100.00 100.00 
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ALL 
De.cl 


47.73 
100.00 


ALL 
23 
44 


or > 


ALL 


Bax, Pai 
Daan 


47.73 
47.73 


100.00 
100.00 


CELE CONTENT S22 


% OF COL 
% OF seul 
MTB > table c9 c3l 
ROWS: C9 COLUMNS: C3l 
0 1 2 3 G 
0 10 1i l 0 l 
l 15 G l l 0 
ALL 25 15 2 ] 1 
CELL CONTENTS -- 
COUNT 
MTB > table c9 c3l1; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C3l 
0 1 2 3 G 
0 40.00 T3355 50.00 -= 100.00 
1 60.00 26.67 50.00 100.00 2S 
ALL 100.00 100.00 100.00 100.00 100.00 
CELL CONTENTS -— 
% OF COL 
MTB > table c9 c32 
ROWS: C9 COLUMNS: C32 
0 1 2 3 “4 
0 3 G 5 3 4 
1 3 3 8 q 2 
ALL 6 7 13 7 6 


CELL CONTENTS == 
COUNT 
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ALL 
23 
44 


ALL 


52ner 
G7 ..73 
100.00 


DOL WN 


= =" CE Oo 


ALL 
23 
44 


no > table c9 c32; 
SUBC> colpercent. 


ROWS: C9 COLUMNS: C32 


0 1 2 


0 50.00 57.14 38 .46 
1 50.00 42.86 61.54 
ALL 100.00 100.00 100.00 
CELL CONTENTS -- 
% OF COL 


MTB > table c9 ¢33 


ROWS: C9 COLUMNS: C33 
0 l 2 
0 10 3 3 
1 9 3 3 
ALL 19 6 6 
20 ALL 
0 l 22 
1 0 19 
ALL l 41 
CELL CONTENTS -- 
COUNT 
MTB > table c9 c¢33; 
SUBC> colpercent. 
ROWS: C9 COLUMNS: C33 
0 l 2 
0 52.63 50.00 50.00 
1 G7 .37 50.00 50.00 
ALL 100.00 100.00 100.00 
20 ALL 
0 100.00 53.66 
1 -= G6.34 
ALL 100.00 100.00 


42.86 
57.14 
100.00 


Nee WG 


50.00 
50.00 
100.00 
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4 


66.67 
Sooo 
100.00 


ANE 


SE 
66.67 
100.00 


100.00 


100.00 


NON WW 


100.00 


100.00 


6 


100.00 
100.00 


H—o 


7 


100.00 
100.00 


ALL 


Sc.cl 
S773 
100.00 


Om © 


100.00 


100.00 


APPENDIX D 


PCA PROGRAM LISTING 


/* Title: Pretrial Confinement Advisor 
Author: Major C. W. Campbell USMC 
Date: 15 March 1988 */ 


if display([{nl,nl,nl,tab(20),' | PRETRIAL CONFINEMENT ADVISOR',nl, 
tab(13),'The Pretrial Confinement Advisor (PCA) is designed',nl, 
tab(13),'to assist the Commander in making decisions',nl, 
tab(13),'concerning the confinement of accused Marines. This',nl, 
tab(13),'This prototype is version 0, containing the results',nl, 
tab(13),'of one preliminary study and limited interviews.',nl, 
tab(13),'It is intended for testing only, and should not',nl, 
tab(13),'be the basis for actual pretrial confinement',nl, 
tab(13),'decisions. Interested parties may contact the',nl, 
tab(13),'author, Major C. W. Campbell, at CMC (Code MPP-20)',nl, 
tab(13),'Headquarters, U.S. Marine Corps, Washington D.C.',nl, 
tao l3); 20650-0001. nis niki) wane 

block is sought 

then origin. 


block = origin. 
initialdata = [block, origin]. 
goal = recommendation. 


/* KREKEKKKEKKKKEKEKKKKEKEKKEKKKEKKKKEKKEKKEKEKKKKKKKRKKKEKEKEKKEKKEKKKKEKEKKKKKKREKEE 


RULES 
KREEKKEKKKKKEKEKKKKKEKEKKKEKKRKKKKKEKKEKRKEKRKEKKKKKEKRKEKKKKKEKKEKKKKEKKEKKKKKEEK * / 


rule-1: if ua = yes cf N 
and N >=80 


then recommendation = 'There is a high probability 
that the accused will flee to avoid trial. PCA 
strongly recommends confinement.' cf N. 


rule-2: if ua = yes cf M 
and M <8s0 
and M >20 
then recommendation = 'There is a moderate 
likelihood that the accused will flee to avoid trial. 
PCA recommends confinement.' cf M. 
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mn le—-3: 


rule-4: 


rule-5: 


rule-6: 


rule-7: 


rule-8: 


rule-9: 


rule-10: 


rule-11: 


rule-12: 


rule-13: 


if ua = yes cf P 

and P <= 20 

and P >= -20 
then recommendation = 'The accused falls into a category 
where the likelihood of unauthorized absence cannot be 
determined with any degree of certainty. PCA has no 
recommendation.' cf P. 


if ua = yes cf Q 

and QO < -20 
then recommendation = 'It is unlikely that the accused 
will flee to avoid trial. PCA recommends that the 
accused not be confined.' cf Q. 


if rank = N 
and N= 1 
then ua = yes cf 40. 


if rank = N 
and N = 4 
then ua = yes cf -40. 


if rank = N 
and N = 5 
then ua = yes cf -60. 


Pierane = N 
and N = 6 
then ua = yes cf -80. 


Piaconmrousness = N 
and N= 1 
then ua = yes cf 30. 


if Sem@ousness = N 
and N = 2 
then ua = yes cf 10. 


i esSortousness = N 
and N = 3 
then ua = yes cf -20. 


Preeserrousness = N 
and N = 4 
then ua = yes cf -40. 


if prior ua = N 


and N= 1 
then ua = yes cf -20. 
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rule-14:;: 


rule-15:;: 


rule-16: 


rule-17: 


rule-18: 


rule-19: 


rule-20: 


rule-21: 


rule-22: 


rule-23: 


rule-24: 


rule-25: 


Tf preler. Va aay 
and N = 2 
then ua = yes cf 24. 


if Cnilrstnenee—arl 


ana Ni == 
then ua = yes cf -70. 


Ss Ci V60. 


then ua = yes cf -66. 


Scf =24 


if unit award =N 
and N= 1 
then ua = yes cf -45. 


if pos entry =N 
and N= 1 
then ua = yes cf -28. 


if pending ua = N 
and N= 1 
then ua = yes cf 50. 


if pending ua = N 


and N= 1 
and apprehended = M 
and M= 1 


then ua = yes cf 80. 


if reputation = N 
and N= 1 
then ua = yes cf -40. 


if reputation = N 
and N = 2 
then ua = yes cf -20. 


if reputation = N 


and N = 4 
then ua = yes cf 50. 
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rule-26: 


rule-27: 


rule-28: 


rule-29: 


rule-30: 


rule-31: 


rule-32: 


rule-33: 


rule-34: 


rule-35: 


rule-36: 


rule-37: 


if harass pot = 
and N= 1 
then ua = yes cf 


if harass pot = 
and N = 2 
then ua = yes cf 


if hist abuse = 
and N= 1 
then ua = yes cf 


if hist abuse = 
and N = 2 
then ua = yes cf 


if civ _ charges = 
and N= 1 
then ua = yes cf 


if fam prob = N 
and N= 1 
then ua = yes cf 


if rom prob = N 
and N = 1 
then ua = yes cf 


if maturity = N 
and N = 1 
then ua = yes cf 


if maturity = N 
and N = 3 
then ua = yes cf 


if esteem = N 
and N= 1 
then ua = yes cf 


if esteem = N 
and N = 3 
then ua = yes cf 


if reduction = N 
and N= 1 
then ua = yes cf 


N 


40. 


Se 


30. 


-40. 


510) 


-40. 


40. 


40. 
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/* RREKKEKEKKRKEKREKRKKEKRREKREKRREKRKEKRREKRKKKEKRKRRKRKEKKEKEKKKKKRKKKRKKKEKEKE 


QUESTIONS 
KKK KK RK KKK KK KK KKK KKK RRR KR RR KK RRR KK RRR KKK ER RRRRERKERRE & / 


question-1: question(rank) = '! What rank does the 
accused hold? 


1. Private 

PLS ASAE 

3. Lance Corporal 

4. Corporal 

5. Sergeant 

6. Staff Sergeant or above'. 
legalvals(rank) = [1, 2, 37.54, 57 ci 
question-2: question(seriousness) = ! How serious 


are the pending charges? 


1. minor charges 

2. one major charge 

3. multiple major charges 

4. serious charges’. 
legalvals(seriousness) = [{1, 2, 3, 4]. 
question-3: question(prior ua) = '! How many prior 


instances of unauthorized absence can be 
attributed to the accused? 


1. Less than two 
2. TWO Or More. 
legalvals (prElenn.ua)—e) ly eae 


question-4: question(enlistment) = ! Which enlistment 
is the accused currently serving? 


1. first enlistment 
2. second or greater enlistment'. 
legalvals(enlistment) = [1, 2]. 


question-5: question(age) = ! In what age category 
does the accused fall? 


Le Unaer 2 il 
2 oe COuee Ss 
3.65 OVEL Wes es 
legalvals(age) = [{1, 2, 3]. 


question-6: question(gct) = ' In which category 
does the GCT score of the accused fall? 
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1. below 95 

2a ce) 105 

3. above 105'. 
Mmegjalyvals(qct) = [{[1, 2, 3]. 


question-7: question(unit award) = ' Is the accused 
authorized to wear a unit award ribbon? 


1. Yes 
Ze we. 
legalvals(unit award) = [1, 2]. 


question-8: question(pos entry) = ' Does the accused 
have any positive entries on page 11 of 
his service record book? 


1. Yes 
2 Ne 
legalvals(pos entry) = {1, 2]. 
question-9: question(pending_ua) = ' Do the pending 


charges include unauthorized absence? 


1. Yes 
Rea O * 
legalvals(pending_ua) = [1, 2]. 
question-10: question(apprehended) = ! Was the 


accused apprehended rather than surrendering 
to authorities? 


1. Yes 
Zeealie™ . 
legalvals(apprehended) = [1, 2]. 
question-11: question(reputation) = '! What type of 


reputation for integrity does the accused 
have in the unit? 


1. Excellent 
2. Good 
3. Mixed or uncertain 
4. Poor'. 
Tegaivals(reputation) = (1, 2, 3, 4]. 
question-12: question(harass pot) = ! What is the 


potential for harassment in the smallest 
unit where the accused will be working? 


147 


i haoh 
2. moderate 


34, OW ee 
legalvals(MNarass pot) == [| Zea 
question-13: question(hist abuse) = '! What kind of 


history does the accused have of drug or 
alcohol abuse? 


1. serious abuse 

2. occasional abuse 

3. nene 
legalvals(hist abuse) = [1, 2, 3]. 


question-14: question(civ charges) = ' Is the accused 
charged with civilian as well as military 
offenses? 


1. yes 
Ceo 
legalvals(civ_charges) = [1, 2]. 


question-15: question(fam_ prob) = ' Is the family 
of the accused experiencing problems which 
may influence the accused to flee? 


1. yes 
22 -NO". 
legalvals (fLameprob)  — | a2 |e 
question-16: question(rom prob) = ' Does the accused 


have a romantic relationship which may 
influence him or her to flee? 


1. yes 
Ze ales 
legalvals(rom prob) =@pPl, 2]- 


question-17: gquestion(maturity) = ' How might the 
level of maturity of the accused be 
characterized? 


i “halon 

2. moderate 

3c. Lowes 
legalvals(maturity) = [1, 2, 3]. 


question-18: question(esteem) = ! How might the level 
of self esteem of the accused be characterized? 
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1. high 
2. moderate 
Bee) VOW =. 
legalvals(esteem) = [{1, 2, 3]. 
question-19: question(reduction) = ' Has the accused 
recently been the subject of a punitive 
or administrative reduction in grade? 


yes 


Fae a2 hae 
legalvals(reduction) = [1, 2]. 
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